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Abstract 
 
Neiffer, Jason, P., Ed.D., Spring 2018                                                  Curriculum and Instruction 
 
Intelligent Personal Assistants in the Classroom: Impact on Student Engagement 
 
Chairperson: Dr. Martin Horejsi 
 
Intelligent personal assists are as a software tool utilized by millions of consumers to 
interact with their smartphone, tablet, laptop or desktop computer, or smart speaker.  As more 
mobile and computer operating systems offer the feature, more classrooms and ultimately 
students will have access to one of these tools, either on a school-purchased device or a personal 
device. 
The aim of this study was to look at a specific implementation of Siri, an intelligent 
personal assistant platform, in upper elementary and middle school science classrooms.  The 
researcher utilized the lense of student engagement to measure the impact of the implementation 
of Siri. 
To that end, the research proposed the research question:  Does implementation of the 
intelligent personal assistant Siri via purposeful introduction and instruction increase engagement 
of middle school science students or upper elementary students? 
The research question is answered utilizing a quasi-experimental model that measures 
engagement via the Engagement Versus Disaffection with Learning-Student Report instrument, 
pre- and post-treatment.  The treatment involved teachers introducing Siri to treatment groups 
and then encouraging appropriate use.  The researcher analyzed results utilizing descriptive 
statistics, paired-sample t-test, and the Wilcoxon Signed Rank test. 
The researcher found only one statistically significant result out of 24 tests conducted.  
After analysis of changes in student use and student perception of engagement across all tests, 
along with an analysis of effect sizes, the research was not able to find persuasive evidence to 
reject the null hypothesis. 
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Chapter One: Introduction to the Study 
 
Introduction 
In the 1987 autobiography titled Odyssey, John Scully—then the CEO of Apple Inc.—
predicted that software agents would one day become the primary method with which computer 
users would navigate the extraordinary databases of personal and public data that we now know 
as the Internet (Sculley & Byrne, 1987).  Apple expanded this idea to create a proof-of-concept 
video featuring a “knowledge navigator” that sits on a flat computing device and speaks with a 
university professor about his daily schedule, refers to data on an upcoming lecture, and 
facilitates a video call with an expert in the field (Knowledge Navigator, 1987). 
These technologies—fodder for both wistful dreaming and future shock concerns about a 
human interface being inappropriate (Stasko, 1998)—are now a daily reality. The iPad and other 
tablet computers, digital calendars, a massive information trove via the Internet, and video 
conference platforms like Skype are now widely available.  Twenty-four years after Scully 
posited the platform, Apple released Siri, a voice-controlled intelligent personal assistant, on the 
iPhone and iPad, and more recently on OSX/MaxOS-powered laptop and desktop computers. 
Following the introduction of Siri, voice input tools have become increasingly available for 
accessing and organizing information, controlling technology function, communicating with 
others, and engaging in e-commerce.  In addition to Siri, Google’s Google Now/Google 
Assistant, Microsoft Corporation’s Cortana and, most recently Amazon.com Inc.’s Alexa have 
provided users a means of interfacing with a computer, tablet or smartphone via intelligent 
personal assistants and the sound of their own voice. 
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The widespread availability of intelligent personal assistants is of particular interest to 
schools.  Whether schools have the funding or momentum to adopt mobile platforms in the 
classroom, students are more likely than not to be carrying a personal smartphone: 73% of teens 
have access to a smartphone (Pew Research Center, 2015), a rate that exceeds the 68% of adults 
who own smartphones (Pew Research Center, 2014). 
Problem Statement 
As schools, districts, and states focus on graduation rates, student achievement, and 
serving all students no matter their circumstance or needs, student engagement has become a 
commonly cited strategy for increasing positive outcomes in K-12 classrooms (Voke, 2002).  
Increasing student engagement is considered a potential solution to a wide variety of educational 
concerns, ranging from dropout rates to student boredom (Fredricks, Blumenfeld, & Paris, 2004). 
Student engagement is particularly low among older students.  Substantial evidence exists 
that while students start engaged and motivated in elementary school, engagement wanes in 
middle and high school, resulting in large numbers of students—upwards of 40 to 60%—lacking 
a meaningful connection to school and instruction (Marks, 2000). 
Educational and consumer technology is often cited by advocates as a tool to increase 
engagement in the classroom (Kuntz, 2012).  Claims that technology can “take learning 
experiences to the next level” (Brenner, 2015, para. 3) and fix dated and broken passive learning 
models (Sessoms, n.d.) appear frequently in popular and sales literature aimed at teachers and 
schools.  Formal research provides a variety of results at both the micro and macro level, ranging 
from studies that suggest the use of technology increased engagement (Chen, Lambert, & 
Guidry, 2010) to those that found mixed results when students were offered opportunities to use 
the latest platforms to complete learning and research tasks (Calkins & Bowles-Terry, 2013). 
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As mobile technology continues to evolve and mature, intelligent personal assistants have 
become more present in widely available hardware and software platforms.  Apple’s Siri, 
Google’s Google Now, Microsoft’s Cortana, and Amazon’s Echo all provide end users an 
evolving toolset offering natural language access to a platform powerful information interface.  
Outside education, investors and technology advocates estimate that these intelligent personal 
assistants will impact the day-to-day lives of everyone in numerous, personal ways, like 
managing health and fitness data and engaging with others on location and scheduling (Empson, 
2011). 
With Apple products dominating tablet market share (Purcher, 2015), Siri is of specific 
interest as it is integrated into a common classroom hardware platform, the iPad.  Siri, too, is the 
subject of a wide range of views on its potential impact in the classroom.  Teachers and 
practitioners report results that range from enthusiasm for changing the way students, teachers 
and content interact (thus, changing the foundation of learning) (Empson, 2011; Ratzel, 2012) to 
disappointment on how little the platform really served the educational market (“7 Pros And 
Cons Of Using Siri For Learning,” 2012). 
By examining technology and engagement in individual student and classroom 
applications, studying Siri’s impact in a classroom may provide guidance on how the emerging 
toolset of intelligent personal assistants could change the ways that students interact with 
technology, teachers, and one another. 
Purpose of the Study 
The purpose of this study was to measure the differences in student engagement when a 
teacher implements purposeful instruction on using the intelligent digital assistant Siri in upper 
elementary and middle school science classrooms.  This study was bound in space and time by 
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inquiry restricted to observations during five months of the Spring 2017 semester in selected 
middle school science and upper elementary classrooms in a single district in the state of 
Montana. 
Research Questions 
The researcher proposed to answer the following central research question: Does 
implementation of the intelligent personal assistant Siri via purposeful introduction and 
instruction increase engagement of middle school science students or upper elementary 
students? 
The researcher proposed to answer the following subquestions: 
 Does implementation of the intelligent personal assistant Siri via purposeful introduction 
and instruction 
a. increase student’s reported use of Siri in the classroom? 
b. increase student engagement among students with 
i. higher standardized reading scores in middle school science or upper 
elementary classrooms? And 
ii. lower standardized reading scores in middle school science or upper 
elementary classrooms?  
Hypothesis 
The researcher proposed the following hypothesis: The implementation of Siri and 
purposeful technology instruction in elementary or middle school classrooms will increase 
student engagement in the classroom, as measured by the EvsD-Student Report instrument (see 
Appendix A). 
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Definition of Terms 
For the purposes of this study, the following terms will be used: 
 Cortana.  Cortana is a personal digital assistant available on a variety of mostly-
Microsoft platforms, including Windows 10, Windows 10 Mobile, Xbox (Foley, 2014) and other 
operating systems like iOS and Android via an app download (Whitney, 2015). 
One-to-one computing.  Although confusion exists concerning what exactly constitutes 
a “one-to-one,” or “1:1,” computing environment, one-to-one “simply  describes a ratio of 
devices to the number of students”  (Richardson et al., 2013, p. 5).  Thus, schools that report a 
1:1 learning environment provide a device to each student. 
Student engagement.  The definition of engagement differs widely among researchers 
(Fredricks et al., 2011) and “definitional clarity has been elusive” (Appleton, Christenson, & 
Furlong, 2008, p. 370).  This lack of clarity has filtered down into popular literature, with writers 
and advocates charging that experts are unwilling to define the term beyond vague notions 
(Finley, 2014).  There have been recent trends to refer to both school engagement and student 
engagement, although Appleton, Christenson, & Furlong (2008) argue that student engagement 
is “preferred,” as educational programs aim their programs at engaging learners.  Skinner, 
Kinderman, & Furrer (2009), the authors of this study’s measurement instrument provide, a 
general definition of engagement as “the quality of a student’s connection or involvement with 
the endeavor of schooling and hence with the people, activities, goals, values, and place that 
compose it.” Student engagement is generally associated with positive student outcomes, 
regardless of the definition or the specific definition (Klem & Connell, 2004). 
“Personal digital assistant” / “intelligent personal assistant.”  Research-based 
literature and popular news sources seem to utilize these two terms interchangeably.  However, 
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the term “intelligent personal assistant” has the most formal definition, as it was defined in 2002 
as part of a Google patent application:  
An intelligent social agent is an animated computer interface agent with social 
intelligence that has been developed for a given application or type of applications and a 
particular user population. The social intelligence of the agent comes from the ability of 
the agent to be appealing, affective, adaptive, and appropriate when interacting with the 
user. An intelligent personal assistant is an implementation of an intelligent social agent 
that assists a user in operating a computing device and using application programs on a 
computing device (20030167167:A1, 2003, para. 1). 
 
There is no definitive source on what qualifies as an intelligent personal assistant as 
opposed to another software platform; however, crowd-sourced resources like Wikipedia list 
twenty different intelligent personal assistants, including Google Now, Cortana, Siri, the 
Blackberry Assistant and the Echo from Amazon (Wikipedia contributors, 2016). Other patent 
applications seem to offer other names with similar functionality, like personal virtual assistants 
(6757362, 2004). 
Although there are differences and “quirks” between the prominent intelligent personal 
assistant platforms, technology commentators say that “all generally do the same thing” (Oswald, 
2016). 
Siri.  Siri is “a built-in, voice-controlled personal assistant available for Apple users. The 
idea is that you talk to her as you would a friend and she aims to help you get things done, 
whether that be making a dinner reservation or sending a message” (O’Boyle, n.d.).  Apple itself 
defines Siri as an “intelligent personal assistant” (“Use Siri on your iPhone, iPad, or iPod touch,” 
n.d.).  Recently, Apple made Siri available on Apple desktops and laptops (“Use Siri on your 
Mac,” 2017). 
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Limitations 
This study was limited to available classrooms at an elementary school and middle school 
in a K-8 school district in Montana, limited by the time allotment available and the funds 
required to observe the specific case in this quantitative, “quasi-experimental” design.  The 
sample represented a school district typical to larger cities in Montana; however, since the 
district lies on the outskirts of an urban area, it draws students from rural areas outside the central 
urban population center.  The results of the study may not be generalizable to other urban, 
suburban, and rural school districts. 
This study focused on a district that has an existing one-to-one implementation of 
classroom iPads, which offers the research advantage of eliminating the complexity of 
supporting and studying multiple platforms, as might be the case in conducting this research in a 
bring-your-own-device implementation.  In addition, the researcher did not introduce any 
potential harm related to student human participants, as all students will have equal access to the 
technology platform utilized in the treatment.  The use of Siri, a choice necessitated by the 
availability of hardware in the participating district, may limit generalizability to other 
implementations, whether it is an implementation of another tool like Google Now in a one-to-
one implementation, or, the use of intelligent personal assistants in bring-your-own device 
systems that might utilize a variety of software agents.  The results of this study may also not be 
generalizable to districts that cannot or will not implement a one-to-one implementation of a 
mobile device that runs an intelligent personal assistant agent, often seen as expensive and 
difficult to finance and afford (Rohr, n.d.). 
The participants in the study were limited to middle school science classrooms in the 
participating districts, which would theoretically cover the entire population of the school.  
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Upper elementary students in 5th grade classrooms were also considered; however, only two of 
four teachers have a one-to-one iPad implementation, limiting the population.  Science and upper 
elementary classrooms were the target at the request and cooperation of the participating school 
and district.  This could limit the generalizability of the study, as the results may not transfer to 
younger or older students.  Additionally, any impact could be limited to science classrooms as 
the implemented technology tool, the Siri intelligent personal assistant, could theoretically have 
functionality that is best implemented in the study of science. 
Delimitations 
 The researcher limited the treatment to one platform-specific intelligent personal 
assistant software agent, designed by Apple Inc. and named Siri.  Apple Inc. was first-to-market 
with a widely available intelligent personal assistant and still dominates tablet hardware sales 
compared to other manufacturers (“Apple’s iPad remains dominant in shrinking tablet market,” 
2015).  This potentially limits generalizability to schools with this particular hardware and 
software available. 
 The researcher has also limited the study to a district that has an existing one-to-one 
computing initiative that has the appropriate hardware and software available.  This potentially 
limits generalizability to schools with these resources available.  Results may not apply to those 
adopting a computer lab or device cart model, as results may depend on having daily or regular 
access to the device. 
Significance of this Study 
This study aims to inform students, parents, teachers, and school administrators about the 
potential impact of purposefully implementing an educational technology tool like Siri in a 
classroom, school, and district.  As technology continues to evolve and increase in functionality, 
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schools will always take a lead in responding to how technology impacts information, work, and 
play. 
Siri and other intelligent personal assistants are of special interest, as recent years have 
seen an increase in both the interest around and functionality of intelligent personal assistants, 
both in mobile devices and home devices like the Echo, from internet retailer Amazon.  Siri 
gained renewed attention during the June 2016 Apple Worldwide Developers Conference as a 
target for expansion.  Among upcoming enhancements to the platform, Siri can now be 
connected to third party applications, which could dramatically expand the functionality of the 
platform (Khosla, Huang, & Andrus, 2016).  Market analysts estimate that the new functionality 
will increase Siri’s presence on the iOS and MacOS platform and ultimately make it the center of 
Apple’s interface strategy (Fowler, 2016).  Others in the marketplace, like Google’s Google Now 
platform on Android and Amazon’s Alexa, are poised to do the same thing (Bohn, 2016; Rao, 
2016).  This study could provide an appropriate research basis and justification for a school or 
district to investigate these evolving and powerful platforms, whether Siri or one of its 
marketplace competitors. 
More broadly, although so-called “smartphones” have been widely available to 
consumers for more than a decade, research on the use of these devices in the classroom is 
limited.  Many teachers, classrooms, and schools have chosen to ban the presence of such 
devices in the classroom as they emerged on the market (“Schools, states review cell phone 
bans,” n.d.), some citing research suggesting that cell phone availability decreases student 
achievement (Beland & Murphy, 2015).  This study could provide needed research on the 
wisdom of implementing mobile devices in the classroom. 
Outline of the Study 
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The second chapter of this study reviews literature related to student engagement, the role 
of technology in engagement, and intelligent personal assistants in the K-12 classroom.  The 
third chapter details the data collection procedures used in this study.  Chapter four reports the 
findings from the study, including related output tables of statistical analysis.  The summary of 
the findings is presented in chapter five, including implications of the results and 
recommendations for future research. 
Summary 
 Intelligent personal assistants are ubiquitous among the large number of smartphone 
users in the United States, including students in K-12 classrooms.  With the need to evaluate 
specific technology tools in context of their impact on student learning, careful study of tools like 
Siri can provide teachers, schools, and districts important information about implementing these 
tools in classrooms. 
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Chapter Two: Review of Literature 
 This chapter is divided into three major sections.  The first section will address student 
engagement, including justification for its focus in schools and school reform and the potential 
outcomes for implementing strategies for increasing engagement.  The second section details the 
impact of technology on engagement, including a review of common, popular claims and a 
review of the research conducted thus far.  The third section addresses the specific treatment—  
intelligent personal assistants in K-12 classrooms—including a review of claims in popular 
literature and research studies. 
Ongoing Quest for Engagement 
As schools, districts, and states increase attention to graduation rates, student 
achievement, and serving all students regardless of their circumstance or needs, student 
engagement has become a commonly cited strategy for increasing positive outcomes in K-12 
classrooms (Voke, 2002).  Student engagement advocates connect student engagement with 
student performance (Lopez, 2014), dropout rates, and even discipline issues (Kagan, 2010).  To 
some, engagement stands out as the core requirement for success in educational environments 
(Warner, 2014). 
Despite current interest in the topic, student engagement does not have a long history in 
annals of educational research or reform. Discussion of the topic goes back only to the 1980s 
(Appleton et al., 2008).  Implicit in this short history is a lack of any universally accepted 
standard or framework with which to study, measure, or even discuss student engagement.  As 
highlighted in Chapter One, many researchers debate the definition of engagement and 
substantial variation exists on how it is measured.  This debate notwithstanding, engagement 
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“continues to resonate strongly with families, students, educators, and researchers” (Appleton et 
al., 2008, p. 369). 
Educators and practitioners—many of whom observe students who are “bored, 
unmotivated, and uninvolved” (Appleton et al., 2008, p. 369)—recognize student engagement as 
important and essential to learning (Finn & Zimmer, 2012). However, teachers themselves can 
confuse engagement and other classroom outcomes.  For example, pre-service (Finley, 2014) and 
career teachers (DeWitt, 2016) alike demonstrate that engagement is sometimes confused with 
compliance and may fail to see the proactive steps necessary to engage students in the classroom.   
Impact of engagement on students and classrooms.  Student engagement is associated 
with a number of important impacts on students and their schools, including positive outcomes in 
student achievement (Marks, 2000; Zhang, 2014) and decreasing the dropout rate (Manlove, 
1998).  The literature suggests several potential positive outcomes. 
Positive student outcomes.  Student engagement is associated with a variety of positive 
personal outcomes for individual students.  Student engagement is widely considered essential 
to the learning process and is correlated with increased attention in class (Russell, Ainley, & 
Frydenberg, 2005) and completing class assignments (Fredricks et al., 2004).  Students who are 
engaged are more likely to approach classroom tasks in an eager and enthusiastic way and enjoy 
challenging lessons and content  (Klem & Connell, 2004; Stipek, 1996). 
All of these factors together can positively impact student achievement.  Students who 
have internal motivation and engagement are more likely to be successful than those who have 
only external motivation (Sheldon & Biddle, 1998).  This is particular poignant in the era of 
accountability and testing, ultimately calling into question the impact of high-stakes testing 
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(Voke, 2002).  Ultimately, student engagement is also positively correlated with post-secondary 
access and achievement (Finn & Owings, 2006). 
Conversely, unengaged and disengaged students pay a high price.  Direct impacts on 
students disengaged include the persistent disadvantages of not finishing high school, including 
“unemployment, poverty, poor health, and involvement in the criminal justice system” 
(Committee on Increasing High School Students’ Engagement and Motivation to Learn, Board 
on Children, Youth and Families, Division of Behavioral and Social Sciences and Education, & 
National Research Council, 2003, p. 1). 
Decreased dropout rates.  While obviously related to individual student outcomes, 
student engagement can also be seen through a broader policy lens.  For policymakers seeking 
to impact dropout rates, engagement may be a strategy for keeping students in school.  Students 
who are disengaged from school report alienation or estrangement, which may be countered 
through strategies to increase student engagement (Fredricks et al., 2004).  Student engagement 
is closely associated with student graduation rates and conversely, dropout rates.  In fact, 
student engagement is now considered to be “the primary theoretical model for understanding 
dropout and is necessary to promote school completion” (Appleton et al., 2008, p. 372).  
Engagement matters in a nuanced way.  With dropping out of school seen as a gradual process 
(Finn, 1989), as opposed to a dramatic, one-time event, engagement can be used as an early 
intervention aimed as those “at risk” for dropping out of school (Appleton et al., 2008). 
Engagement has been cited as a critical component of large, statewide efforts to increase 
the graduation rate, including the Graduation Matters Montana initiative, a statewide effort to 
increase graduation rates spearheaded by former state Superintendent of Public Instruction 
Denise Juneau.  Eleven different Graduation Matters Montana Challenge Fund grants in 2016 
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mention “engagement” as a component of their on-the-ground efforts to increase the graduation 
rate in their local school district (Office of Public Instruction, 2016). 
Despite the obvious focus on engaging “at-risk” students, some argue that schools 
should be employing engagement efforts toward all students.  School reform efforts have 
concentrated on engagement as a core construct for improving schools and represent “an 
essential pathway in a process through which motivational and other constructs influence 
important school-related outcomes” (Appleton et al., 2008, p. 382).  Ultimately, “the primary 
appeal of the engagement construct is that it is relevant for all students” (Christenson, Reschly, 
& Wylie, 2012, p. vii). 
Increased teacher satisfaction.  Student engagement might also have a significant impact 
on teachers, including their satisfaction and enjoyment as classroom teachers.  Despite this 
potentially symbiotic relationship, little is known about what factors and components of student 
engagement might impact teachers.  However, researchers are beginning to dig deeper into the 
question (Martin, 2006).  Teacher behavior and student engagement share a reciprocal 
relationship, according to empirical evidence (Skinner & Belmont, 1993). 
 Strategies to increase engagement.  Social science researchers, educational reform 
advocates, and professional development providers offer a wide variety of potential strategies for 
increasing student engagement in different classroom environments.   
 Popular literature and research journals alike abound with articles bearing attention-
grabbing headlines that advertise engagement-centered strategies.  A blog entry on the George 
Lucas Educational Foundation site Edutopia called “Planning for Engagement: 6 Strategies for 
the Year” cites strategies including authentic learning, collaboration, and integration of 
technology as critical for increasing student engagement (Block, 2013). The journal CBE Life 
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Science Education published an article the same year called “Structure Matters: Twenty-One 
Teaching Strategies to Promote Student Engagement and Cultivate Classroom Equity” that 
suggests other strategies, including utilizing wait time and learning students’ names (Tanner, 
2013).  Good instructional practice, planning, and strategies are associated with both increased 
student engagement and decreased disruption from students with behavior problems. 
Certain individual teacher practices and strategies have been identified as effective or 
ineffective in increasing student engagement in the classroom.  In the large lecture halls of 
college and universities, for example, students have been receptive to professors  using  
notecards to organize question-asking behavior and assign tasks in small groups as a strategy to 
increase student engagement (Broeckelman-Post, Johnson, & Schwebach, 2016).  Developing 
lessons or units around a problem, commonly referred to as problem-based learning, is closely 
associated with increased student engagement, and often student achievement (McHarg, Kay, & 
Coombes, 2012; Rotgans & Schmidt, 2011).  Interspersing multimedia materials in an online or 
blended learning environment is another potential strategy for increasing student engagement 
(Bledsoe, 2013). 
Teachers can also plan classroom environments, instructional units, and lessons around 
broad philosophies to increase engagement.  Building student autonomy into the classroom by 
providing choice, minimizing controls, offering rationales for instructional choices, and 
respecting student disagreement can all promote student engagement as well (Assor, 2012).  In 
addition, teachers can actively include students in planning lessons and building the learning 
environment and take a student’s perception of relevance into account (Hipkins, 2012).  
Assessment strategy and philosophy can also have an impact on assessment, with feedback 
systems tied to learning goals (as opposed to performance comparisons) offering the closest 
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association to motivation and engagement.  Formative assessment schemes are also aimed at 
increasing student self-determination and ultimately increasing engagement (Nichols & Dawson, 
2012).  
 Conversely, many factors could lead to decreased student engagement.  In recent years, 
the test-focused accountability systems widely employed in public schools have been blamed for 
decreasing student engagement (Barlowe & Cook, 2016).  However, research into the link 
between standardized tests and disengagement is thin and represents a topic for future study 
(Hipkins, 2012).  Critics of schools cite the lack of choice, inflexible learning environments, and 
lack of rigor as other factors encouraging disengagement (Washor & Mojkowski, 2014). 
 As discussed earlier, some critics draw a line between authentic student engagement and 
simply classroom compliance.  A classroom of students, carefully paying attention to a teacher 
and even giving off signs of tracking the lesson or discussion, may not be authentically engaged 
but rather, simply compliant.  Those drawing this distinction suggest dynamic learning 
environments, careful attention to teacher-student relationships, and fluid and malleable 
classroom environments may increase authentic student engagement (DeWitt, 2016). 
 Finally, student engagement itself is complex, and looking at individual components of 
engagement may not always yield understanding of the relationship between a given strategy and 
its outcome.  The context in which a student exists—including his or her peers, family, and 
community, as well as the classroom and school—influences engagement (Appleton, 
Christenson, Kim, & Reschly, 2006), which justifies this study’s approach of looking at one 
group of students with a pre- and post-survey, controlling for those contexts. 
Measuring and studying engagement.  The lack of a universally accepted definition 
coupled with competing visions of the construct has brought little clarity to the issue.  Still, many 
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researchers insist that engagement is important and continues to be associated with positive 
student outcomes, despite the lack of definition or conceptual clarity (Klem & Connell, 2004).  
Researchers agree that the concept must continue to be researched and explored (Christenson et 
al., 2012; Fredricks & McColskey, 2012), justifying studies like this one. 
Fredricks, Blumenfeld and Paris (2004) published a detailed review of 30 years of studies 
and perspectives on “engagement,” leading to various frameworks and constructs available to 
look at student engagement in schools.  Instruments exist that look at engagement ranging from 
one to many factors, any of which could be utilized to look at engagement in different 
educational contexts.  More recently, Fredricks et al. (2011) detailed 21 specific instruments 
aimed at measuring engagement in the classroom. 
Skinner et al. (2009) used four indicators to identify levels, including two behaviors 
(engaged behavior and disaffected behavior) and two emotions (engaged emotion and disaffected 
emotion).  Fredricks et al. (2004) posited alternative factors around engagement; however, 
Skinner et al. (2009) report that the four-part analysis is a better representation. Skinner et al. 
(2009) implemented a study to clarify their framework to develop an instrument.   
Educational Technology and Engagement 
 Advocates often cite educational and consumer technology as a tool for engagement in 
the classroom (Jimenez, 2015; Kuntz, 2012; Snehansu, 2013; US Department of Education, n.d.).  
Popular literature is abundant with teachers, school, professional development speakers, and 
vendors asserting that technology is a critical component of engagement.  Whether technology-
infused instructional strategies to increase student audience by utilizing student publishing on the 
Internet (Block, 2013), providing personalization of path or pace (Brenner, 2015), or 
revolutionizing the learning environment through student empowerment (Patnoudes, n.d.), 
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claims that technology is critical for those seeking greater student engagement in classrooms 
abound.  Moreover, pronouncements that technology can “take learning experiences to the next 
level” (Brenner, 2015, para. 3) and fix dated and “broken” passive learning models (Mourning, 
n.d., para. 2) appear frequently in popular and sales literature aimed at teachers and schools.   
Formal research on the issue of technology engagement provides a variety of results at 
both the micro and macro level, ranging from studies suggesting that the use of technology 
increases engagement (Chen et al., 2010; Laird & Kuh, 2005) to those that found mixed results 
when students were offered opportunities to use technology platforms to complete learning and 
research tasks (Calkins & Bowles-Terry, 2013). 
There are a number of studies that look at specific technologies in the context of 
engagement, including interactive whiteboards (Beeland, 2002) and social media tools such as 
Twitter (R. Junco, Heiberger, & Loken, 2011) and Facebook (Junco, 2012). 
Teachers themselves report that technology increases student engagement in their 
classroom.  A recent study asked teachers to describe an exemplary lesson utilizing technology; 
respondents named everything from educational games to interactive writing exercises.  A 
majority of those teachers reported that their perceived level of student engagement was high 
during these classroom lessons (Hur, Shannon, & Wolf, 2016). 
Engagement in one-to-one environments.  More specific to the issues of this study, 
intelligent personal assistants could be implemented or accessed in a number of different 
environments, including one-to-one computing environments (where students all have access to a 
device, either during class or assigned to them for class and home use), bring-your-own-device 
policies (where students utilize personal smartphones, tablets and/or laptops in the classroom 
environments), or even labs of tablets or desktop/laptop computers.  This study will focus on a 
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school that has implemented one-to-one tablet devices, making a look at the literature around 
one-to-one computing germaine. 
 Integration of devices in the classroom has proven engaging in particular contexts.  For 
example, iPads and other tablets—which offer access to different apps that can provide digital 
text with overlays and other enhancements—can be highly engaging in the context of literacy 
instruction (Hutchison, Beschorner, & Schmidt-Crawford, 2012), though the cited study was 
based on a small number of case studies with specifically designed lessons.  Mouza (2008) 
looked at one-to-one laptop implementation in a single urban school serving underprivileged 
youth and found both qualitative and quantitative evidence of increased engagement.  Urrea 
(2010) studied an early implementation of one-to-one computing in a rural school in Costa Rica, 
reporting students to be very engaged in lessons and the learning environment, although this 
study, too, was based on a small number of students in single classroom and did not utilize any 
of the validated methods for measuring student engagement. 
 Researchers have also specifically called for more study on the question of the impact of 
technology and media on engagement and related concepts like curiosity and interest (Arnone, 
Small, Chauncey, & McKenna, 2011), making this proposed research timely and needed. 
Technology fails engagement.  There is a broad assumption that integrating technology 
in the classroom environment is naturally engaging.  This assumption leads to expectations that 
providing universal access to devices or offering new or otherwise novel learning environments 
will bring the engagement that teachers, schools and policy-makers desire.  However, evidence 
exists that the classroom environment and relationship between technology and learning is too 
complex to accept that assumption universally (Donovan, Green, & Hartley, 2010). 
 
 
 
20 
 
 
Student engagement is also at the center of experimental learning environments with a 
technology focus.  For example, so-called massive open online courses—better known by their 
acronym MOOCs—are online courses developed by professors, colleges or universities to be 
delivered in an inexpensive or free platform to any who care to attempt the course.  MOOCs 
were touted at the time as the great equalizer of higher education, with some proponents boldly 
predicting that all higher education would be delivered by just 10 institutions within this century 
(Pope, 2014).  Thus far, MOOCs have yet to fulfill that promise, with some researchers 
suggesting that their success relies primarily on the ability of the environment to maintain 
engagement (Ramesh, Goldwasser, Huang, Daume, & Getoor, 2014). 
Universal access to devices may not provide either an immediate or lasting impact on 
engagement.  A longitudinal study of South Korean middle school students in a one-to-one 
laptop environment found an initial gain in student engagement followed by a decline over time 
(Hur & Oh, 2012), although the authors admit their sample was small.  Another study looking at 
different implementations of laptop access programs for middle school students found that there 
was little impact on engagement, and in fact, laptop implementation often introduced a variety 
of off-task behaviors to the classroom (Donovan et al., 2010). 
Implementation of technology may also have unintended consequences for other school 
measures or outcomes.  One study that found a technology immersion program brought positive 
changes to student technology proficiency, classroom activities, and student behavior but 
ultimately had little impact on academic achievement and was correlated with negative changes 
in student attendance (Shapley, Sheehan, Maloney, & Caranikas-Walker, 2011). 
 Others argue that a lack of planning, meaningful implementation, and vision limits the 
impact of technology in the classroom for anything but the most mundane or low-level tasks.  
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For these critics, one-to-one computing has become no more than an expensive pencil program, 
as the learning environment looks no different after devices are purchased, limiting the impact it 
might have in the classroom (November, 2013). 
Intelligent Personal Assistants and the K-12 Classroom 
 Intelligent personal assistants are a relatively recent phenomenon, explaining the lack of 
research related to their application to the K-12 environment.  However, there is ongoing 
research on intelligent personal assistants in the broader consumer market that can provide some 
guidance in the educational space. 
 Voice recognition to intelligent personal assistants.  Voice recognition has long history 
in personal computing, going back over three decades (Pinola, 2011).  Tools like Dragon 
Naturally Speaking have been available to consumers since the 1990s but have found little 
implementation beyond niche uses, as for those who are physically unable to type (Moore, 
2016).  However, intelligent personal assistants go beyond mere voice recognition.  The 
intelligent personal assistant provides much more functionality, including access to databases on 
a device or the Internet to increase the variety and accuracy of answers and understanding more 
complex commands and requests (Sejnoha, 2013). 
Intelligent personal assistants are poised to become “ubiquitous” as evolving voice 
technologies become more functional to the end user (Tuttle, 2015, para. 8).  Conversations with 
intelligent personal assistants are likely to become human-like with the evolution of so-called 
natural language understanding (NLU) (Tuttle, 2015).  Connection to apps, databases and other 
Internet resources could make intelligent personal assistants “crazy smart” (Pierce, 2015, title). 
 Intelligent personal assistants can appear misleadingly simple, but they are in fact much 
more complex than a simple interface for a search engine.  Although Apple does not publicly 
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discuss the technology that underlies Siri, Apple’s patent applications describe a complex 
relationship with the vocal search query and the databases underlying the platform.  For example, 
Apple uses contextual language to help hone the search and correct transcription errors (Aron, 
2011). 
 Intelligent personal assistants are now available on the vast majority of smartphone 
platforms, with implementations by Google’s Android, Apple’s iOS, and Microsoft’s Windows 
10.  Despite its ubiquity, the tool has not seen wide implementation of the platform with end 
users, with few utilizing intelligent personal assistants every day.  Liao (cited in (Moore, 2016)) 
claims that as few as 13% of those who have access to Siri use it daily.  This phenomenon might 
be explained by the variety of user-created videos showing voice recognition errors and other 
platform issues on social sharing sites like YouTube (Moore, 2016). 
 Nevertheless, use of intelligent personal assistants is poised to increase in the future.  The 
market size for intelligent personal assistants is estimated to increase dramatically in coming 
years.  Commentators describe an “arms race” between the major providers of such tools, 
including Google, Microsoft, and Apple.  Each platform is developing similar functionality 
based on a different set of assumptions.  For example, Microsoft’s Cortana asks users for 
permission to access information, while Google’s Google Now tool attempts to anticipate an end 
user’s needs based on search and email.  Ultimately, voice control and the underlying intelligent 
personal assistant could become the gateway to all devices and their applications (Waters, 2015). 
 At the time of this literature review, all of the major intelligent personal assistant 
providers had released updates to their platform to expand functionality that might increase its 
use by end users.  Apple announced that Siri will now have the ability to directly connect with 
applications—including applications not created by Apple (Fowler, 2016), while Google Now 
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will be able to understand multiple commands in a single request and connect with applications 
to complete tasks (Brandom, 2016).  Many commentators agree that the advanced processing and 
integration with applications, along with the ability to interact with the increasing number of 
devices that will be network-connected (sometime referred to as the “Internet of things”), make 
the intelligent personal assistant a fundamental component of all of mobile device platforms 
(Fowler, 2016). 
 Intelligent personal assistant criticism.  The power of intelligent personal assistants is 
not universally praised.  Some argue that intelligent personal assistants like Siri, Cortana, and 
Google Now simply lay on top of a search engine query and do little to provide any unique 
insight or knowledge (Dale, 2015).  This argument provides rationale to focus on Siri as a target 
for research, since Siri accesses a specific database, Wolfram Alpha, as part of its connected 
services. 
 Intelligent personal assistants may also face a steep adoption curve.  As discussed earlier, 
there is ample evidence that consumer adoption rates have been low.  In an attempt to explain 
why, Moore (2016) looks at the current state of voice integration with existing intelligent 
personal assistants.  As it stands now, our attempts to make intelligent personal assistants more 
flexible and human-like might have actually decreased the usability of the platform due to its 
lack of human-like responses and interaction.   Moore argues that spoken language might be “all 
or nothing,” (2016, p. 10) making the adoption curve so steep that it may only happen in the long 
term.  Moore is careful to note that this does not mean we should abandon these tools; rather, it is 
likely that we will develop a language to interact with intelligent personal assistants that 
acknowledges the gaps between humans and machines, not unlike how humans speak to dogs. 
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Intelligent personal assistants also face questions of user privacy and storage of data.  
Early studies of Siri noted that the data exchange back and forth between devices and the 
powerful servers that process the data expose devices to new methods of malware and attack 
(Damopoulos, Kambourakis, Anagnostopoulos, Gritzalis, & Park, 2012).  In addition, the more 
personalized features of intelligent personal assistants that track location and habits in 
juxtaposition with data from searches and email may be more than end users are comfortable 
with (Bates, 2014).  However, this likely applies more to individual users than to school-based 
users, as most educational technology vendors have made commitments to student data privacy.  
For example, Google, Apple and Microsoft have all signed the “Student Privacy Pledge” (Future 
of Privacy Forum, n.d.), although not all involved in education agree that it is enough to protect 
student data (Molnar, 2014). 
Like any educational technology, Siri’s platform is subject to hardware and network 
resources in a school or classroom.  Until recently, Siri was only available on Apple mobile 
devices, including later generation iPads, iPhones and iPod Touches (Apple, Inc., n.d.), and is 
now available on later generation OSX/MacOS-powered desktops and laptops (Eadicicco, 2016).  
Siri’s performance is also subject to network resources and bandwidth, as the language 
processing and database access happens on cloud-based servers and not the local device.  Slow 
or inconsistent network access may delay results, ultimately impacting user experience (Assefi, 
Liu, Wittie, & Izurieta, 2015). 
Intelligent personal assistants and students.  Much of the available research around the 
impact of intelligent personal assistants on adolescents has been around the question of whether 
mobile devices distract drivers, teen or otherwise.  The California Department of Motor Vehicles 
completed an extensive review of literature on mobile devices and distracted driving, looking at 
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numerous studies in and out of the United States and concluded that while there is not substantial 
evidence that talking on a mobile phone increases the risk of a crash, crash risk was found to 
increase significantly as a result of the visual-manual subtasks required of handheld cell phone 
use” (Limrick, Lambert, & Chapman, 2014).  As intelligent personal assistants have become 
more common, research is now focusing on whether these tools offer relief from the risk of 
mobile device use in the car, with a 2015 study suggesting that the use of Siri, Google Now and 
Cortana by drivers deserves scrutiny due to the substantial cognitive workload required to 
complete common tasks (Strayer, Cooper, Turrill, Coleman, & Hopman, 2015). 
 Not specific to students, future-looking computer scientists have proposed models where 
intelligent personal assistants support humans during complex tasks.  Bosse et al. (2009) propose 
that intelligent personal assistants could be set up to measure data from end users, like the 
cognitive load of a worker, and then provide timely and direct assistance to send the user in the 
right direction.  Although this model did not directly envision classroom use, one could easily 
apply such a device to classroom environment, particularly with struggling learners. 
Summary 
 Engagement remains an important goal for all stakeholders in education.  With evidence 
that the lack of engagement is associated substantial negative outcomes for students, there is 
interest among those planning and delivering instruction on the best ways to engage students in 
classrooms.  Technology is often cited as an important tool in engaging students in classroom; 
however, research has shown that implementation of technology is not guaranteed to engage 
students, necessitating research on individual tools and their impact. 
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 As a relatively new tool, intelligent personal assistants have not received the attention of 
many researchers to this point.  This research study is an important start to the body of research 
around this tool in K-12 school environments. 
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Chapter Three: Methodology 
This chapter describes the design of this research study.  The research methods and 
design were used to determine if the implementation of Siri in elementary and middle school 
classrooms is associated with increased student engagement.  The student participants attended 
an elementary or middle school in the same K-8 district in Montana.  Each participating student 
completed the Student Engagement vs. Disaffection with Learning-Student Report (EvsD) 
engagement survey instrument as a pre-assessment.  Classrooms were divided into treatment 
groups and control groups where possible, and treatment groups were given instruction by their 
classroom teachers on using Siri to supplement learning opportunities and lessons inside the 
classroom.  Teachers were observed utilizing a simple quantitative observation method to 
determine whether they were instructing students on the use of Siri.  After 12 to 15 weeks of the 
formal treatment protocol, student participants were given a post-treatment administration of the 
EvsD engagement survey.  The EvsD results were analyzed for increased engagement in 
treatment groups. 
Research Design and Procedures 
 The researcher adopted a quantitative research approach, using a survey-based 
instrument with a Likert scale to measure student engagement before and after the treatment.  In 
addition, the researcher used a quantitative observation protocol to determine whether the 
classroom teacher was integrating and encouraging intelligent personal assistant use in the 
classroom in treatment groups, while engaging in no such activities with the control groups.  A 
quantitative research approach was an appropriate design choice as the researcher had a clearly 
identifiable treatment that could be tested to determine an outcome (Creswell, 2009).  
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 The study was conducted in an elementary (K-8) district in Montana.  The study took 
place in five classrooms—three middle school science classrooms and two 5th grade 
classrooms.  After receiving informed consent from the teacher-participants themselves and 
then the student’s parents, the researcher sought student assent.  The resulting student 
participants comprised the sample of the population.  As the sample was self-selecting, it may 
limit generalizability (Kukull & Ganguli, 2012). 
 In the middle school classrooms, the researcher divided each teacher’s class periods into 
control groups and treatment groups by random draw, meeting the assumptions necessary for 
the use of inferential statistics (Pallant, 2007).  In the two elementary classrooms, a control 
group was not possible, as the teachers do not work with more than one distinctive group of 
iPad users.  Student participants were not randomly assigned to the treatment or control groups, 
allowing only quasi-experimental statistical inspection. 
Role of the Researcher 
 In this study, describing role of the researcher is important to understand the design of 
the data collection and methodology.  The researcher initially proposed the study to teacher-
participants, receiving permission to conduct the study in their classrooms and collect data.  The 
researcher provided direct professional development to the teachers on the treatment protocol 
(see Appendix B) and also on procedures related to the study. 
The researcher collected data in two ways: a pre- and post-survey and classroom 
observation of teachers.  The observation protocol did not focus on the nature or quality of 
instruction or technology related to Siri, but, rather, focused entirely on the question of whether 
the treatment was, indeed, delivered by teacher-participants. 
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Research Questions and Hypothesis 
 The researcher explored the relationship between the direct application of instruction 
encouraging the use of the Siri, and student engagement as measured by the EvsD-Student 
Report. 
Research questions.  The researcher proposed to answer the following research 
question: Does implementation of the intelligent personal assistant Siri via purposeful 
introduction and instruction increase engagement of middle school science students or upper 
elementary students? 
To best answer the research question, the researcher proposed two sub questions to 
complete a detailed analysis: Does implementation of the intelligent personal assistant Siri via 
purposeful introduction and instruction 
a. increase students’ reported use of the tool in the classroom? 
b. increase student engagement among students with 
i. higher standardized reading scores in middle school science or upper 
elementary classrooms? and 
ii. lower standardized reading scores in middle school science or upper 
elementary classrooms?  
Hypothesis. The researcher proposed the following hypothesis: The implementation of 
Siri and purposeful technology instruction in elementary or middle school classrooms will 
increase student engagement in the classroom, as measured by the Engagement Versus 
Disaffection with Learning-Student Report instrument. 
To provide as many opportunities as possible to find potential differences between the 
variables, the researcher proposed the following sub-hypothesis: 
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Hypothesis 1 (Student Familiarity Data Test).  The implementation of Siri and 
purposeful technology instruction in elementary or middle school classrooms will increase 
students’ self-reported familiarity with Siri. 
 Hypothesis 2 (Student Use Classroom Data Test).  The implementation of Siri and 
purposeful technology instruction in elementary or middle school classrooms will increase 
students’ self-reported weekly use of Siri to complete classroom assignments in school. 
 Hypothesis 3 (Student Use At Home Data Test).  The implementation of Siri and 
purposeful technology instruction in elementary or middle school classrooms will increase 
students’ self-reported weekly use of Siri to complete classroom assignments at home. 
 Hypothesis 4 (Student Engagement Overall Test).  The implementation of Siri and 
purposeful technology instruction in elementary or middle school science classrooms will 
increase student engagement in the classroom, as measured by the Engagement Versus 
Disaffection with Learning-Student Report instrument. 
 Hypothesis 5 (Student Engagement Individual Teacher Test).  The implementation of 
Siri and purposeful technology instruction in elementary or middle school science classrooms 
will increase student engagement in an individual teacher’s classroom, as measured by the 
Engagement Versus Disaffection with Learning-Student Report instrument. 
 Hypothesis 6 (Student Engagement High Reading Test Score Test).  The implementation 
of Siri and purposeful technology instruction in elementary or middle school science classrooms 
will increase student engagement for students with the highest third of reading scores, as 
measured by the Engagement Versus Disaffection with Learning-Student Report instrument. 
 Hypothesis 7 (Student Engagement Low Reading Test Score Test).  The implementation 
of Siri and purposeful technology instruction in elementary or middle school science classrooms 
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will increase student engagement for students with the lowest third of reading scores, as 
measured by the Engagement Versus Disaffection with Learning-Student Report instrument.  
Null hypothesis.  The researcher proposed the following null hypothesis:  The 
implementation of Siri with purposeful technology instruction in elementary or middle school 
classrooms will not increase student engagement in the classroom, as measured by the 
Engagement Versus Disaffection with Learning-Student Report instrument. 
The researcher also proposed the following null hypotheses for the previously proposed 
sub-hypotheses. 
Null Hypothesis 10 (Student Familiarity Data Test).  The implementation of Siri and 
purposeful technology instruction in elementary or middle school classrooms will not increase 
students’ self-reported familiarity with Siri. 
 Null Hypothesis 20 (Student Use Classroom Data Test).  The implementation of Siri and 
purposeful technology instruction in elementary or middle school classrooms will not increase 
students’ self-reported weekly use of Siri to complete classroom assignments in school. 
 Null Hypothesis 30 (Student Use At Home Data Test).  The implementation of Siri and 
purposeful technology instruction in elementary or middle school classrooms will not increase 
students’ self-reported weekly use of Siri to complete classroom assignments at home. 
 Null Hypothesis 40 (Student Engagement Overall Test).  The implementation of Siri and 
purposeful technology instruction in elementary or middle school science classrooms will not 
increase student engagement in the classroom, as measured by the Engagement Versus 
Disaffection with Learning-Student Report instrument. 
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 Null Hypothesis 50 (Student Engagement Individual Teacher Test).  The implementation 
of Siri and purposeful technology instruction in elementary or middle school science classrooms 
will not increase student engagement in an individual teacher’s classroom, as measured by the 
Engagement Versus Disaffection with Learning-Student Report instrument. 
 Null Hypothesis 60 (Student Engagement High Reading Test Score Test).  The 
implementation of Siri and purposeful technology instruction in elementary or middle school 
science classrooms will not increase student engagement for students with the highest third of 
reading scores, as measured by the Engagement Versus Disaffection with Learning-Student 
Report instrument. 
 Null Hypothesis 70 (Student Engagement Low Reading Test Score Test).  The 
implementation of Siri and purposeful technology instruction in elementary or middle school 
science classrooms will not increase student engagement for students with the lowest third of 
reading scores, as measured by the Engagement Versus Disaffection with Learning-Student 
Report instrument.  
Sample, Population, and Participants 
 The population.  The population is comprised of 5th to 8th grade students in an 
elementary school district in Montana.  The  school district has no high school and students who 
complete 8th-grade instruction in the district matriculate to a high school in a nearby district in 
the same county.  According to the Montana Office of Public Instruction’s Growth and 
Enhancement of Montana Students (GEMS) database, the total 2015-2016 school year 
enrollment count for the district in this study is 1514  students.  Demographically, 40.2% of 
students are reported as “economically disadvantaged,” 1.6% demonstrate limited English 
proficiency, and 9% participate in special education (Office of Public Instruction, n.d.). 
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 The target district was selected for this study due to their implementation of “one-to-
one” iPads in many classrooms across the district.  Each middle school student was individually 
assigned an iPad at the beginning of the school year and was allowed to access the device 
throughout the school day, with guidance from the classroom teacher.  In addition, a select 
number of the elementary classrooms have access to student-assigned iPads to use for 
classroom instruction.  
 The sample.  The researcher initially approached the district requesting access to one or 
more classroom teachers, and ultimately, their students, to conduct this study.  The 
administration in the district offered access to almost all middle school students through their 
science classes, plus two additional 5th grade classes that have implemented one-to-one iPads in 
their classroom environment.  The data collected from the 5th grade classrooms may have 
limited applicability due to the lack of defined control groups or treatment groups. 
Utilizing a protocol developed in consultation with the researcher’s Institutional Review 
Board, the researcher solicited participation from all of the identified classroom teachers.  All 
teachers agreed to participate in the study.  The researcher then worked with the district 
administration to send home parent permission forms via US mail.  From the group that 
returned parent permission forms, the researcher worked with that group to receive student 
assent.  The resulting sample was made up of 32.4% of the population.   
Variables in the Study 
 Independent variable.  The independent variable in this study was the application of 
direct, purposeful instruction encouraging the use of Siri in the target classrooms.  For the 
duration of the study, students in treatment classrooms were given instruction from the 
classroom teacher about the use of Siri as an instructional tool, including description of different 
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categories of student Siri use (see Appendix B).  In addition to introducing Siri as an 
instructional tool after the pre-assessment survey, teachers were encouraged to engage in 
observable classroom events related to Siri’s use, including modeling, demonstration, 
redirection, correction, and praise (see Appendix C, detailing the observation protocol). 
 The researcher observed the direct introduction of Siri in the treatment classrooms, as 
well as selected days in the classrooms to look for evidence of the implementation in both 
treatment and control classrooms.  The observations resulted in a binary score: Either the 
teacher was engaged in the purposeful implementation of Siri (1) or they were not engaged in 
the purposeful implementation of Siri (0).  The binary nature of this data makes the variable a 
nominal variable with limited statistical implications. 
Dependent variable.  The dependent variable in this study was student engagement, as 
measured by the EvsD-Student Report survey instrument.  The researcher examined the 
differences in student engagement and the facets of engagement identified in (Skinner et al., 
2009), pre- and post-treatment, in student participants.  As the survey design utilized a Likert 
scale, the resulting data will be ordinal (Linebach, Tesch, & Kovacsiss, 2014; Norman, 2010; 
Triola, 2010). 
Data Collection Procedures 
Instrument and materials.  The researcher utilized two tools to measure the dependent 
variables in the study. 
Student engagement was measured with the Engagement Versus Disaffection with 
Learning-Student Report (EvsD)  instrument.  Skinner et al. (2009) developed the EvsD, based 
on earlier work by Wellborn (1991).  The tool has three components: a student survey, a teacher 
reporting tool, and an observation protocol.  The researcher used the student survey in its 
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entirety.  The researcher did not utilize the teacher survey tool or the student observation tool 
due to the time commitment involved for participating teachers.  As initially presented by 
Skinner et al. (2009), the student observation tool and teacher survey were used in part to 
validate the student survey, making the student survey sufficient to measure student 
engagement.  Skinner concluded that scores from the assessments are “satisfactory markers of 
the quality of children’s participation in academic activities in the classroom” (Skinner et al., 
2009, p. 517). 
This instrument provided several advantages for the study: 
● Skinner et al. (2009) provide a framework for engagement in addition to an instrument.  
The framework includes a “motivational conceptualization of engagement” (Skinner et 
al., 2009) and contributes to the ongoing discussion and debate about engagement in the 
classroom. 
● While the instrument authors indicate that the instrument does not represent a 
comprehensive measurement of engagement, “the features it [the instrument] includes 
are core indicators of engagement in the classroom and meet the definitional criteria 
specified in recent authoritative reviews of the concept” (Skinner et al., 2009, p. 494). 
● The tool has been validated (Fredricks et al., 2011) both by administering two different 
surveys (the student survey and the teacher-completed survey) and by a series of 
observations by the researchers (Skinner et al., 2009). 
● The tool was included in a comprehensive list of more than 20 different engagement 
evaluation tools, co-authored by a prominent authority in the field.  Although the report 
did not rank the tools, it did exclude many tools for not meeting standards for acceptable 
validity levels (J. Fredricks et al., 2011). 
 
 
 
36 
 
 
 The EvsD survey instrument (see Appendix A) was used to establish a baseline with 
student participants in a pre-treatment administration.  The survey contains 20 items evaluated 
on a Likert scale, plus four additional questions aimed at determining the use of Siri by the 
student.  The survey results were delivered back to the researcher’s faculty advisor, who 
anonymized the data for the researcher.  The teacher-directed treatment then occured in 
treatment classrooms.   10 to 12 weeks after the treatment was administered, student participants 
were given a second administration of the EvsD student survey. 
 The independent variable, the teacher’s implementation of Siri, was measured by a 
quantitative observation method.  The researcher observed both treatment and control 
classrooms for evidence of teacher instruction focused on Siri, looking for evidence of 
modeling, demonstration, redirection, correction, or praise utilizing the observation protocol 
(see Appendix C).  At the conclusion of the study period, the researcher used the results of that 
data to determine if the teacher encouraged Siri use in the classroom.  Treatment classrooms 
that do not have evidence of teacher introduction and/or encouragement of Siri use were 
candidates for exclusion from analysis, as questions might exist that that treatment would be a 
factor in any change in student engagement.  Control classrooms that have evidence of teacher 
instruction and/or encourage of Siri use were candidates for exclusion as well.  
 Treatment protocol.   Once teachers agreed to participate, their classes were divided 
into a control group and a treatment group.  By random draw, the teacher’s first-half or second-
half of classes during their schedule were selected to be the treatment group to receive the direct 
implementation of Siri in the classroom.  The control group received no instruction or 
encouragement concerning Siri use, although control group participants continued to have 
access to an iPad and Siri on their school-issued device.  The upper elementary classrooms were 
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not divided into a control and treatment group since school scheduling did not allow the 
researcher to do so.  In those cases, both teachers administered the treatment to their homeroom 
students, with measurements of engagement and treatment application occurring in each 
classroom. 
 Teachers participating in the study received direct training regarding the treatment 
protocol.  The training included a half-day professional development workshop taught by the 
researcher on the use of Siri in the classroom, including possible Siri commands useful to 
students in a classroom environment (see Appendix B).  Teachers were individually tasked with 
determining how they wanted to introduce Siri to their students.  The researcher did not seek to 
evaluate the quality of the individual teacher's approach to introducing and implementing Siri, 
but, rather, just confirmed the existence of a strategy in target classrooms. 
 Other data collection.  The researcher also requested data on the student sample from 
the school district administration, including the local student identifier,  science class 
assignment, and/or teacher, and standardized test scores from the Spring 2016 administration.  
This data was delivered to the researcher’s faculty advisor, who anonymized the data for the 
researcher. 
Reliability.  Skinner et al. (2009) provide a detailed description of their efforts to 
determine if student self-reports of engagement, utilized in the EvsD-Student Report instrument 
proposed in this study, are reliable.  Their work attempted to determine validity and reliability 
of student engagement instruments, including a student report, a teacher report and in vivo 
observation.  For both the student self-report and the teacher observation instrument, “indicators 
of engagement and disaffection were consistently linked in theoretically expected ways with 
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individual and interpersonal factors hypothesized to shape motivation” (Skinner et al., 2009, p. 
517). 
The Chronbach’s alpha for the EvsD-Student Report instrument is reported in Skinner et 
al. (2009).  Skinner et al. (2009) detail an administration of the EvsD-Student report that 
includes a Fall and Spring administration of the survey, measuring four identified components 
of engagement.  Behavior engagement’s Chronbach’s alpha was reported at .61 (Fall) and .72 
(Spring).  Behavior disaffection’s Chronbach’s alpha  was reported at .71 (Fall) and .78 
(Spring).  Emotional engagement’s Chronbach’s alpha  was reported at .76 (Fall) and .82 
(Spring).  Emotional disaffection Chronbach’s alpha  was reported at .83 (Fall) and .85 (Spring).  
The instrument authors note that internal reliability of the student measures falls “below the 
generally accepted standard of .80,” subjecting some of the correlational results to measurement 
error (Skinner et al., 2009). 
Summary 
 The design of this research intended to determine the differences between the 
independent variable of the implementation of direct instruction aimed at Siri in the classroom, 
and the dependent variable of the level of student engagement.  The population and sample, 
along with the units of analysis, were discussed, along with the rationale for each. 
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Chapter Four: Research Findings  
This chapter describes the data analysis process the researcher used and reports  specific 
results.  This study examined the relationship between the implementation of Siri in classrooms 
in a K-8 district in Montana and student-reported engagement in those classrooms.  Students in 
middle school science classrooms were divided into control and treatment groups, while 
students in 5th grade classrooms were all assigned treatment groups due to class scheduling.  
Students in all groups were given pre- and post-surveys, and students identified for treatment 
groups were given specific instruction on use of Siri in an education context. 
Population and Sample Size 
 As discussed in Chapter 3, the sample was determined by teachers initially agreeing to 
participate in the study.  Then, parents and students gave permission and assent to participate, 
creating a self-selected sample.  Table 1 reports the population size and participation rates. 
Table 1 
Study Participation Rates in the Target District 
Grade Level/Teacher Total Number of Students (Population) Total Participating in the Study (Sample) 
5th Grade (Teacher 1) 24 11 
5th Grade (Teacher 2) 26 8 
6th Grade (Teacher 3) 115 62 
7th Grade (Teacher 4) 134 36 
8th Grade (Teacher 3) 23 4 
8th Grade (Teacher 5) 115 33 
Note. Teacher 3 teaches one section of 8th grade science in addition to her/his 6th grade assignment. 
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Data Analysis Described 
After data collection was complete, the researcher took all data sets and organized the 
data in Google Sheets to create an organized workflow and conduct an efficient analysis.  The 
data sets collected are the pre- and post- raw surveys, which were collected and given to the 
researcher’s faculty advisor to code with a student code number to shield identity; the teacher 
observation notes, which were collected per utilizing the observation note sheet (see Appendix 
C); and the student test scores, which were collected and delivered to the researcher’s advisor to 
code with a student code number to shield identity.  All inferential statistical tests were 
conducted using IBM SPSS Statistics Version 25. 
Teacher Implementation Tests.  The researcher analyzed the quantitative observation 
data to determine if evidence of the protocol, teacher-directed instruction related to Siri, was 
present in classrooms.  The researcher observed each class period three or more times throughout 
the study period to look for evidence of teacher introduction and encouragement of Siri use.  The 
researcher coded all classrooms observation periods with teacher evidence of Siri instruction as 
“1,” while classrooms without evidence of Siri instruction were coded as  “0.”  Treatment 
classrooms coded “0” were excluded from data analysis, while control classrooms coded “1” 
were also excluded from data analysis. 
Student Familiarity and Use Tests.  The researcher analyzed survey data to determine if 
students’ self-reported use of Siri changed during the treatment period.  Students were asked to 
self-report if they were familiar with Siri during the EvsD administration.  Students were also 
asked the number of times per week they utilized Siri in class and at home to help with school 
assignments. 
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Student Familiarity Data Test.  The researcher analyzed and reported the percentage of 
students that were familiar with Siri before and after the treatment in both the treatment and 
control groups utilizing descriptive statistics. 
Student Use Classroom Data Test.  The researcher analyzed and reported changes in 
student-reported use of Siri for classroom assignments in school.  The researcher used a paired-
samples t-test, which was appropriate due to the existence of one categorical independent 
variable (sample and control) and one continuous dependent variable (number of self-reported 
uses of Siri per week in the classroom) (Pallant, 2007). 
Student Use At-Home Data Test.  The researcher analyzed and reported changes in 
student-reported use of Siri for classroom assignments at home.  The researcher used a paired-
samples t-test, which was appropriate due to the existence of one categorical independent 
variable (sample and control) and one continuous dependent variable (number of self-reported 
uses of Siri per week at home) (Pallant, 2007). 
Assumptions For The Use of Parametric Statistical Tests. The researcher adopted 
parametric data analysis techniques for the student use data tests after an analysis of the type of 
data collected in this part of the instrument, as outlined in Pallant (2010).  First, the collected 
data, student-reported number of Siri uses at home and at school, is made up of continuous, 
interval-level data, required in parametric tests.  Second, students were randomly selected, as the 
student’s classes were randomly selected to be part of either the treatment or control group.  
Third, the data collection model involved two independent observations of the collected data,  
before and after administration of the instrument.  Fourth, the researcher assumed that the 
dependant variable in these tests, the self-reported number of Siri uses per week, would be of a 
normal distribution. 
 
 
 
42 
 
 
Student Engagement Tests.  The researcher analyzed survey data to determine if student 
self-reported engagement via the EvdD-Student report had changed during the treatment period.  
The following tests were used to determine if the entire group reported changes in engagement or 
if all students broken down by teacher assignment reported changes in engagement. 
Student Engagement Overall Test.  The results of the EvsD-Student Report surveys were 
initially processed by reverse coding the negatively-worded items.  Items in each of the four 
components—behavioral engagement, emotional engagement, behavioral disaffection, emotional 
disaffection—were then given an average score. The results of the pre- and post-survey for the 
control groups and treatment groups were then compared utilizing the Wilcoxon Signed Rank 
Test for each category, assuming an alpha level of 0.05.  The Wilcoxon Signed Rank Test is an 
appropriate choice for the student engagement tests as it provides a test of difference of match 
scores (EvsD, in this case), in addition to the magnitude of differences (Pallant, 2007; Sullivan, 
2016). 
Student Engagement Individual Teacher Test.  The results of the EvsD surveys were also 
broken down by the five teachers, designed by a teacher letter designation (i.e., Teacher A, 
Teacher B, etc.).  The results of the pre- and post-survey for the control groups and treatment 
groups were compared utilizing the Wilcoxon Signed Rank Test for each category, assuming an 
alpha level of 0.05. 
 Student Engagement by Test Score Tests.  The researcher also analyzed the 5th grade 
groups and the middle school groups to determine whether students categorized by high or low 
reading scores showed any difference in engagement.  The following tests were used to 
determine if students broken down by reading score show differences in reported engagement. 
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Student Engagement High Reading Test Score Test.  The results of the EvsD surveys 
were disaggregated by MAPS reading score.  The upper third of the group were segregated, and 
the results of the pre- and post-survey for the control and treatment groups were compared 
utilizing the Wilcoxon Signed Rank Test for each category, assuming an alpha level of 0.05. 
Student Engagement Low Reading Test Score Test.  The results of the EvsD surveys were 
disaggregated by MAPS reading score.  The upper third of the group were segregated, and the 
results of the pre- and post-survey for the control and treatment groups were compared utilizing 
the Wilcoxon Signed Rank Test for each category, assuming an alpha level of 0.05. 
Assumptions For The Use of Nonparametric Statistics.  For all tests involving the 
EvsD instrument question, the researcher was unable to utilize a parametric test due to to the use 
of  Likert scale, which the researcher treated as ordinal data (Linebach et al., 2014; Norman, 
2010; Triola, 2010).  Pallant (2010) provides two checks to justify the use of nonparametric 
statistical tests, like the Wilcoxon Signed Rank Test.  First, students were selected to be in the 
control or treatment groups via class in a random draw (Linebach et al., 2014).  Second, the 
researcher utilized repeated measure techniques, which satisfy the requirements for independent 
observations (Sprent & Smeeton, 2007).  Both tests were met in this research design. 
Data Analysis Results 
Teacher Implementation Tests.  To help verify that any observed differences in 
reported use or engagement were, indeed, due to the treatment, the researcher developed a 
protocol that allowed for observation of teachers to determine the existence of direct treatment.  
Every class and/or class period was observed three times over the course of the study.  As 
reported in Table 2, the researcher noted observable teacher implementation of Siri in all classes 
identified by the researcher for application of the treatment, as described in Chapter 3.  The 
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researcher also did not identify any instance where Siri was implemented in classes identified as 
control groups.  Thus, the researcher included all classes in the analysis of reported use and 
engagement. 
Table 2 
Teacher Implementation Analysis Results 
Teacher Grade Level Were observable events noted 
in treatment classes? 
Were observable events noted 
in control classes? 
Teacher 1 5th Yes N/A 
Teacher 2 5th Yes N/A 
Teacher 3 6th/8th Yes No 
Teacher 4 7th Yes No 
Teacher 5 8th Yes No 
Note.  The researcher was not able to to divide up 5th grade participants into a control and treatment group. 
 
Student familiarity data test.  The researcher asked students in the surveys “Are you 
familiar with Siri, the voice command tool, for iPhones, iPod Touches and iPads?”  Table 3 
summarizes the data collected from all surveyed students.  The 5th grade group (n = 18) 
reported a decrease of overall familiarity of Siri in post surveys (from 1.00 to 0.94), through a 
control group was not available.  Among the middle school groups (6th, 7th, and 8th grades; n = 
88), the control group (n = 35) reported a decrease in familiarity in Siri (from 0.91 go 0.88), 
while the treatment group (n = 52) reported an increase in familiarity with Siri (from 0.88 to 
0.90). 
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Table 3 
Student Familiarity Data Test 
Grade Level n Control/Treatment Percentage of Students 
Reporting Familiarity 
Before 
Percentage of Students 
Reporting Familiarity 
After 
5th Grade 18 Treatment 100% 94% 
6th Grade 13 Control 94% 84% 
6th Grade 24 Treatment 95% 100% 
7th Grade 13 Control 84% 84% 
7th Grade 14 Treatment 78% 78% 
8th Grade 9 Control 100% 100% 
8th Grade 14 Treatment 85% 85% 
Overall Middle School 35 Control 91% 88% 
Overall Middle School 52 Treatment 88% 90% 
Note.  The researcher was not able to to divide up 5th grade participants into a control and treatment group. 
 
Thus, the researcher notes an increase in the student’s reported familiarity of Siri in treatment 
groups, while there was a decrease in the student’s reported familiarity in the control groups. 
Student use classroom data test.  The researcher asked students in the surveys to report 
“Do you use Siri ever to assist with school work or assignments in class? If so, how many times 
per week?  Otherwise, put zero.”  The researcher examined the 5th grade group (treatment 
only), and the middle school groups (treatment and control) based on the reported results.  The 
researcher used paired-samples t-tests to analyze the results. 
 The researcher eliminated four surveys from analysis due to participants that reported 
either no number or a non-numeric number like “a lot” or “some.” The researcher also compiled 
an average number of uses for student that reported a range (for example, “3-5 times” was 
analyzed as 4 times). 
 Table 4 details the results from these tests. 
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 For the 5th grade (treatment) group (n = 18),  a paired-samples t-test was conducted to 
evaluate the impact of the intervention on student participant’s self-reported number of uses at 
school per week.  There was an increase in the self-reported number of uses from pre-treatment 
(M = 0.5556; SD 2.3570) to post-treatment (M = 3.9722; SD = 0.100), t (17) = -2.918.  
However, the p value was 0.100, above the established p value threshold of 0.05, indicating 
there is no statistically significant difference.  The eta squared statistic (0.60) indicated a large 
effect size (Cohen, 1988; Pallant, 2010). 
For the middle school treatment group (n = 49), a paired-samples t-test was conducted to 
evaluate the impact of the intervention on student participant’s self-reported number of uses at 
school per week.  There was an increase in the mean of theself-reported number of uses from 
pre-treatment (M = 1.183; SD 3.381) to post-treatment (M = 1.265; SD = 3.200), t (48) = -
0.195.  However, the p value was 0.846, above the established p value threshold of 0.05, 
indicating there is no statistically significant difference.  The eta squared statistic (0.00) 
indicated a no effect size (Cohen, 1988; Pallant, 2010). 
In the middle school control group (n = 34), a paired-samples t-test was conducted to 
evaluate the impact of the intervention on student participant’s self-reported number of uses at 
school per week.  There was an decrease in the self-reported number of uses from pre-treatment 
(M = 3.7353; SD 17.1593) to post-treatment (M = 0.6618; SD = 1.9490), t (33) = 1.042.  
However, the p value was 0.305, above the established p value threshold of 0.05, indicating 
there is no statistically significant difference.  The eta squared statistic (0.03) indicated a small 
effect size (Cohen, 1988; Pallant, 2010). 
The researcher then reexamined the data and noted that one participant survey included a 
number that might be erroneous.  This participant reported their weekly Siri use in the 
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classroom at 100 times in the pre-survey, 10 times the next highest reported number, and 
reported no uses in their post-survey.  The researcher re-calculated the test without that outlier 
(n = 33).  With this new group, there was an decrease in the self-reported number of uses from 
pre-treatment (M = 0.8182; SD 2.2974) to post-treatment (M = 0.6818; SD = 1.9757), t (32) = 
0.463.  However, the p value was 0.647, above the established p value threshold of 0.05, 
indicating there is no statistically significant difference.  The eta squared statistic (0.00) 
indicated no effect size (Cohen, 1988; Pallant, 2010). 
Table 4 
Student Use Classroom Data Test 
 n Mean # of 
Reported 
Uses Pre 
Std. Deviation Mean # of 
Reported 
Uses Post 
Std. 
Deviation 
Significance 
p value 
t df Effect Size 
(Eta 
Squared) 
5th Grade 
(Treatment) 
18 0.555 2.357 3.972 7.053 0.100 -2.918 17 0.60 
Middle School 
(Treatment) 
49 1.183 3.381 1.265 3.200 0.846 -0.195 48 0.00 
Middle School 
(Control) 
34 3.735 17.159 0.661 1.949 0.305 1.042 33 0.03 
Middle School 
(Control) 
Without Outlier 
33 0.818 2.297 0.681 1.975 0.647 0.463 32 0.00 
Note.  The researcher was not able to to divide up 5th grade participants into a control and treatment group. 
 
Student use home data test.  The researcher asked students in the surveys to report “Do 
you use Siri ever to assist with school work or assignments at home? If so, how many times per 
week?  Otherwise, put zero.”  The researcher examined the 5th grade group (treatment only), 
and the middle school groups (treatment and control) based on the reported results.  The 
researcher used paired-samples t-tests to analyze the results. 
 The researcher eliminated four sets of surveys from analysis due to participants that 
reported either no number or a non-numeric number like “a lot” or “some.” The researcher also 
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compiled an average number of uses for student that reported a range (for example, 3-5 times 
was analyzed as 4 times). 
Table 5 details the results from these tests. 
 For the 5th grade (treatment) group (n = 17),  a paired-samples t-test was conducted to 
evaluate the impact of the intervention on student participant’s self-reported number of uses at 
home per week.  There was an increase in the self-reported number of uses from pre-treatment 
(M = 2.529; SD 5.896) to post-treatment (M = 3.147; SD = 7.785), t (16) = -0.448.  However, 
the p value was 0.660, above the established p value threshold of 0.05, indicating there is no 
statistically significant difference.  The eta squared statistic (0.01) indicated a small effect size 
(Cohen, 1988; Pallant, 2010). 
For the middle school treatment group (n = 51), a paired-samples t-test was conducted to 
evaluate the impact of the intervention on student participant’s self-reported number of uses at 
home per week.  There was an increase in the self-reported number of uses from pre-treatment 
(M = 1.490; SD 4.501) to post-treatment (M = 1.696; SD = 2.526), t (50) = -0.346.  However, 
the p value was 0.731, above the established p value threshold of 0.05, indicating there is no 
statistically significant difference.  The eta squared statistic (0.00) indicated no effect size 
(Cohen, 1988; Pallant, 2010). 
In the middle school control group (n = 33), a paired-samples t-test was conducted to 
evaluate the impact of the intervention on student participant’s self-reported number of uses at 
home per week.  There was a decrease in the self-reported number of uses from pre-treatment 
(M = 2.166; SD 5.380) to post-treatment (M = 1.575; SD = 3.789), t (32) = 0.853.  However, the 
p value was 0.400, above the established p value threshold of 0.05, indicating there is no 
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statistically significant difference.  The eta squared statistic (0.02) indicated a small effect size 
(Cohen, 1988; Pallant, 2010). 
Table 5 
Student Use Home Data Test 
 n Mean # of 
Reported 
Uses Pre 
Std. 
Deviation 
Mean # of 
Reported 
Uses Post 
Std. 
Deviation 
Significance/ 
p value 
t df Effect 
Size (eta 
squared) 
5th Grade 
(Treatment) 
17 2.529 5.896 3.147 7.785 0.660 -0.448 16 0.01 
Middle 
School 
(Treatment) 
51 1.490 4.501 1.696 2.526 0.731 -.346 50 0.00 
Middle 
School 
(Control) 
33 2.166 5.380 1.575 3.789 0.400 .853 32 0.02 
Note.  The researcher was not able to to divide up 5th grade participants into a control and treatment group. 
 
Student engagement overall test.  The researcher administered the Engagement Versus 
Disaffection with Learning-Student Report (EvdD) during the student survey, pre- and post-
treatment.  The researcher compiled results, reverse coding the negatively-worded items.  Items 
in each of the four components—behavioral engagement, emotional engagement, behavioral 
disaffection, emotional disaffection—were then given an average score.  Table 6 details the 
overall engagement results. 
 The researcher analyzed surveys for complete answers.  Five participants did not offer 
evaluations for one or two statements.  As the evaluation involved averaging participant 
responses, the researcher averaged each participant’s survey based on those statements 
evaluated. 
For the 5th grade (treatment) group (n = 18), a Wilcoxon Signed-Ranks test indicated 
that students reported an increased EvdD median score (pre-treatment median = 3.575; post-
treatment median = 3.625), Z = 0.458.  The p value was reported at 0.647, above the established 
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p value threshold of 0.05, indicating there is no statistically significant difference.  The 
calculated effect size (r = 0.07) indicated no effect size (Cohen, 1988; Pallant, 2010). 
 For the middle school treatment group (n = 52), a Wilcoxon Signed-Ranks test indicated 
that students reported a decreased EvsD median score (pre-treatment median = 3.400; post-
treatment median = 3.350), Z = -0.123.  The p value was reported at 0.902, above the 
established p value threshold of 0.05, indicating there is no statistically significant difference.  
The calculated effect size (r = 0.01) indicated no effect size (Cohen, 1988; Pallant, 2010). 
 For the middle school control group (n = 35), a Wilcoxon Signed-Ranks test indicated 
that students reported an increased EvsD median score (pre-treatment median = 3.40; post-
treatment median = 3500), Z = -1.915.  The p value was reported at 0.055 above the established 
p value threshold of 0.05, indicating there is no statistically significant difference.  The 
calculated effect size (r = 0.02) indicated no effect size (Cohen, 1988; Pallant, 2010). 
Table 6 
Student Engagement Overall Test 
 n Pre Md Post Md Negative 
Ranks n 
Mean Rank Positive 
Ranks n 
Mean 
Rank 
Ties Z p value Effect 
Size (r) 
5th Grade 
(Treatment) 
18 3.575 3.625 9 10.67 9 8.33 0 0.458 0.647 0.07 
Middle 
School 
(Treatment) 
52 3.400 3.350 23 25.04 25 24.00 4 -0.123 0.902 0.01 
Middle 
School 
(Control) 
35 3.400 3.500 12 12.54 19 19.18 4 -1.915 0.055 0.02 
Note.  The researcher was not able to to divide up 5th grade participants into a control and treatment group. 
 
Student Engagement Individual Teacher Tests.  The researcher tested results broken 
down by individual teacher, running tests on each teacher’s results to analyze student-reported 
engagement.  Table 7 details the engagement results broken down by teacher. 
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For teacher 1 (treatment only; n = 11), a Wilcoxon Signed-Ranks test indicated that 
students reported a decreased EvdD median score (pre-treatment median = 3.800; post-
treatment median = 3.650), Z = -0.089.  The p value was reported at 0.929, above the 
established p value threshold of 0.05, indicating there is no statistically significant difference.  
The calculated effect size (r = 0.01) indicated no effect size (Cohen, 1988; Pallant, 2010). 
For teacher 2 (treatment only; n = 7), a Wilcoxon Signed-Ranks test indicated that 
students reported an increased EvdD median score (pre-treatment median = 3.400; post-
treatment median = 3.600), Z = -0.594.  The p value was reported at 0.553, above the 
established p value threshold of 0.05, indicating there is no statistically significant difference.  
The calculated effect size (r = 0.15) indicated a small effect size (Cohen, 1988; Pallant, 2010). 
For teacher 3’s treatment group (n = 24), a Wilcoxon Signed-Ranks test indicated that 
students reported an increased EvdD median score (pre-treatment median = 3.400; post-
treatment median = 3.600), Z = -0.338.  The p value was reported at 0.698, above the 
established p value threshold of 0.05, indicating there is no statistically significant difference.  
The calculated effect size (r = 0.05) indicated no effect size (Cohen, 1988; Pallant, 2010). 
For teacher 3’s control group (n = 9), a Wilcoxon Signed-Ranks test indicated that 
students reported a decreased EvdD median score (pre-treatment median = 3.450; post-
treatment median = 3.500), Z = -0.212.  The p value was reported at 0.034, below the 
established p value threshold of 0.05, indicating there is a statistically significant result.  The 
calculated effect size (r = 0.04) indicated no effect size (Cohen, 1988; Pallant, 2010). 
 For teacher 4’s treatment group (n = 14), a Wilcoxon Signed-Ranks test indicated that 
students reported a decreased EvdD median score (pre-treatment median = 3.350; post-
treatment median = 3.325), Z = -0.267.  The p value was reported at 0.789, above the 
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established p value threshold of 0.05, indicating there is no statistically significant difference.  
The calculated effect size (r = 0.05) indicated no effect size (Cohen, 1988; Pallant, 2010). 
 For teacher 4’s control group (n = 13), a Wilcoxon Signed-Ranks test indicated that 
students reported a decreased EvdD median score (pre-treatment median = 3.350; post-
treatment median = 3.250), Z = -0.178.  The p value was reported at 0.178, above the 
established p value threshold of 0.05, indicating there is no statistically significant difference.  
The calculated effect size (r = 0.03) indicated no effect size (Cohen, 1988; Pallant, 2010). 
For teacher 5’s treatment group (n = 14), a Wilcoxon Signed-Ranks test indicated that 
students reported a decreased EvdD median score (pre-treatment median = 3.325; post-
treatment median = 3.300), Z = -0.316.  The p value was reported at 0.752, above the 
established p value threshold of 0.05, indicating there is no statistically significant difference.  
The calculated effect size (r = 0.05) indicated no effect size (Cohen, 1988; Pallant, 2010). 
For teacher 5’s control group (n = 9), a Wilcoxon Signed-Ranks test indicated that 
students reported an increased EvsD median score (pre-treatment median = 3.500; post-
treatment median = 3.650), Z = -1.131.  The p value was reported at 0.25, above the established 
p value threshold of 0.05, indicating there is no statistically significant difference.  The 
calculated effect size (r = 0.25) indicated a small effect size (Cohen, 1988; Pallant, 2010). 
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Table 7 
Student Engagement Individual Teacher Tests 
 n Pre Md Post Md Negative 
Ranks n 
Mean Rank Positive 
Ranks n 
Mean Rank Ties Z Significance/  
p value 
Effect 
Size (r) 
Teacher 
1/5th  
Grade 
(Treatment) 
11 3.800 3.650 5 6.40 6 5.67 0 -0.089 0.929 0.01 
Teacher 
2/5th Grade 
(Treatment) 
7 3.400 3.600 4 4.39 3 3.50 0 -0.594 0.553 0.15 
Teacher 
3/6th and 8th 
Grade 
(Treatment) 
24 3.400 3.450 11 12.41 13 12.59 0 -0.388 0.698 0.05 
Teacher 
3/6th and 8th 
Grade 
(Control) 
9 3.450 3.500 1 1.50 6 4.42 2 -0.212 0.034 0.04 
Teacher 
4/7th Grade 
(Treatment) 
14 3.350 3.325 5 6.0 6 6.0 3 -0.267 0.789 0.05 
Teacher 
4/7th Grade 
(Control) 
13 3.350 3.250 6 5.83 5 6.20 2 -0.178 0.858 0.03 
Teacher 
5/8th Grade 
(Treatment) 
14 3.325 3.300 7 7.14 6 6.83 1 -0.316 0.752 0.05 
Teacher 
5/8th Grade 
(Control) 
9 3.500 3.650 4 3.25 5 6.40 0 -1.131 0.258 0.25 
Note.  The researcher was not able to to divide up 5th grade participants into a control and treatment group. 
 
Student engagement by test score tests.  The researcher tested results broken down by 
reading test score provided by the student’s district.  The 5th grade students had “MAP: 
Reading 2-5 Common Core 2010 V2” Fall 2016 results reported, while middle school students 
had “MAP: Reading 6+ Common Core 2010 V2” Fall 2016 results reported.  The researcher 
analyzed the 5th grade group and middle school groups separately.  The researcher ranked 
students by reported test score, then analyzed the top third and bottom third of each subject 
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group based on control and treatment groups where possible.  Table 8 details the results broken 
down by reading test score. 
 For the 5th grade group’s bottom third test score group (treatment only; n = 6),  a 
Wilcoxon Signed-Ranks test indicated that students reported an increased EvsD median score 
(pre-treatment median = 3.394; post-treatment median = 3.550), Z = -1.572.  The p value was 
reported at 0.45, above the established p value threshold of 0.05, indicating there is no 
statistically significant difference.  The calculated effect size (r = 0.45) indicated a medium 
effect size (Cohen, 1988; Pallant, 2010). 
 For the 5th grade group’s upper third test score group (treatment only; n = 6),  a 
Wilcoxon Signed-Ranks test indicated that students reported a decreased EvsD median score 
(pre-treatment median = 3.948; post-treatment median = 3.800), Z = -1.892.  The p value was 
reported at 0.058, above the established p value threshold of 0.05, indicating there is no 
statistically significant difference.  The calculated effect size (r = 0.54) indicated a large effect 
size (Cohen, 1988; Pallant, 2010). 
 For the middle school bottom third treatment group (n = 14), a Wilcoxon Signed-Ranks 
test indicated that students reported a decreased EvsD median score (pre-treatment median = 
3.325; post-treatment median = 3.225), Z = -7.752.  The p value was reported at 0.080, above 
the established p value threshold of 0.05, indicating there is no statistically significant 
difference.  The calculated effect size (r = 1.46) indicated a large effect size (Cohen, 1988; 
Pallant, 2010). 
 For the middle school bottom third control group (n = 15), a Wilcoxon Signed-Ranks 
test indicated that students reported an increased EvsD median score (pre-treatment median = 
3.300; post-treatment median = 3.450), Z = -0.598.  The p value was reported at 0.550, above 
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the established p value threshold of 0.05, indicating there is no statistically significant 
difference.  The calculated effect size (r = 0.10) indicated a small effect size (Cohen, 1988; 
Pallant, 2010). 
 For the middle school upper third treatment group (n = 20), a Wilcoxon Signed-Ranks 
test indicated that students reported a decreased EvsD median score (pre-treatment median = 
3.400; post-treatment median = 3.350), Z = -0.197.  The p value was reported at 0.884, above 
the established p value threshold of 0.05, indicating there is no statistically significant 
difference.  The calculated effect size (r = 0.03) indicated no effect size (Cohen, 1988; Pallant, 
2010). 
 For the middle school upper third control group (n = 9), a Wilcoxon Signed-Ranks test 
indicated that students reported an increased EvsD median score (pre-treatment median = 3.200; 
post-treatment median = 3.225), Z = -1.550.  The p value was reported at 0.121, above the 
established p value threshold of 0.05, indicating there is no statistically significant difference.  
The calculated effect size (r = 0.36) indicated a medium effect size (Cohen, 1988; Pallant, 
2010). 
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Table 8 
Student Engagement by Test Score Tests 
 n Pre Md Post Md Negative 
Ranks n 
Mean 
Rank 
Positive 
Ranks n 
Mean Rank Ties Z p value Effect 
size (r) 
5th 
Grade/Bottom 
Third/Treatment 
Only 
6 3.394 3.550 1 3.00 5 3.60 0 -1.572 .116 0.45 
5th Grade/Upper 
Third/Treatment 
Only 
6 3.948 3.800 5 3.90 1 1.50 0 -1.892 .058 0.54 
Middle 
School/Bottom 
Third/Treatment 
14 3.325 3.225 9 7.83 4 5.13 1 -7.752 .080 1.46 
Middle 
School/Bottom 
Third/Control 
15 3.300 3.450 6 7.17 8 7.75 1 -0.598 .550 0.10 
Middle 
School/Upper 
Third/Treatment 
20 3.400 3.350 9 9.0 9 10.0 2 -0.197 .884 0.03 
Middle 
School/Upper 
Third/Control 
9 3.200 3.225 3 2.33 5 5.80 1 -1.550 .121 0.36 
 
Summary 
The purpose of this study was to determine if direct implementation of an intelligent 
personal assistant is associated with an increase in student’s perception of their engagement in 
their classrooms.  Through data analysis, the researcher found few statistically significant results 
to analyze; however, that does not prevent an analysis of the questions in the next chapter.  
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Chapter Five: Conclusions and Recommendations 
 In Chapter Five, there is a discussion of the findings along with conclusions derived 
from those findings.  The conclusions from this study could have implications for teachers, 
technology coaches, technology directors, curriculum directors, and school administrators who 
are looking to integrate not only intelligent personal assistant platforms, but also any technology 
that purports to increase student engagement in the classroom.  The findings also have 
implications for researchers looking into Siri or other intelligent personal assistants as an 
educational technology tool, and specific recommendations will be made to researchers looking 
conduct further research. 
Determination of the Null Hypothesis 
 After statistical analysis, a large majority of statistical tests (23 out of 24) conducted by 
the researcher showed p value results that were above the researcher-established p value 
threshold of 0.05, concluding there were no statistically significant results in those tests.  The 
researcher set the alpha levels for these tests apriori at 0.05.  Comparisons below that p value 
will allow the researcher to reject the null hypotheses.  Table 9 details the p values reported 
from individual statistical tests reported in Chapter 4. 
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Table 9 
Study Tests and p Value 
Null Hypothesis Test Name p Value Above the Established 
Threshold? (p < 0.05) 
Null Hypothesis 10 (Student Familiarity Data 
Test).  The implementation of Siri and 
purposeful technology instruction in 
elementary or middle school classrooms will 
not increase student’s self-reported 
familiarity with Siri. 
Student Familiarity Data Tests (All) N/A N/A 
Null Hypothesis 20 (Student Use Classroom 
Data Test).  The implementation of Siri and 
purposeful technology instruction in 
elementary or middle school classrooms will 
not increase student’s self-reported weekly 
use of Siri to complete classroom 
assignments in school. 
 
Student Use Classroom Data Test (5th 
Treatment) 
0.100 No 
Student Use Classroom Data Test (Middle 
School Treatment) 
0.846 No 
Student Use Classroom Data Test (Middle 
School Control) 
0.305 No 
Student Use Classroom Data Test (Middle 
School Control without Outlier) 
0.647 No 
Null Hypothesis 30 (Student Use At Home 
Data Test).  The implementation of Siri and 
purposeful technology instruction in 
elementary or middle school classrooms will 
not increase student’s self-reported weekly 
use of Siri to complete classroom 
assignments at home. 
 
Student Use Home Data Test (5th Grade 
Treatment) 
0.660 No 
Student Use Home Data Test (Middle 
School Treatment) 
0.731 No 
Student Use Home Data Test (Middle 
School Control) 
0.400 No 
Null Hypothesis 40 (Student Engagement 
Overall Test).  The implementation of Siri 
and purposeful technology instruction in 
elementary or middle school science 
classrooms will not increase student 
engagement in the classroom, as measured 
by the Engagement Versus Disaffection 
with Learning-Student Report instrument. 
 
Student Engagement Overall Test (5th 
Grade Treatment) 
0.647 No 
Student Engagement Overall Test (Middle 
School Treatment) 
0.902 No 
Student Engagement Overall Test (Middle 
School Control) 
0.055 No 
(continued) 
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Study Tests and p Value (Continued) 
Null Hypothesis Test Name p Value Above the Established 
Threshold? (p < 0.05) 
Null Hypothesis 50 (Student Engagement 
Individual Teacher Test).  The 
implementation of Siri and purposeful 
technology instruction in elementary or 
middle school science classrooms will not 
increase student engagement in an 
individual teacher’s classroom, as 
measured by the Engagement Versus 
Disaffection with Learning-Student Report 
instrument. 
Student Engagement Individual Teacher 
Test (Teacher 1 Treatment) 
0.929 No 
Student Engagement Individual Teacher 
Test (Teacher 2 Treatment) 
0.553 No 
Student Engagement Individual Teacher 
Test (Teacher 3 Treatment) 
0.698 No 
Student Engagement Individual Teacher 
Test (Teacher 3 Control) 
0.034 Yes 
Student Engagement Individual Teacher 
Test (Teacher 4 Treatment) 
0.789 No 
Student Engagement Individual Teacher 
Test (Teacher 4 Control) 
0.858 No 
Student Engagement Individual Teacher 
Test (Teacher 5 Treatment) 
0.752 No 
Student Engagement Individual Teacher 
Test (Teacher 5 Control) 
0.258 No 
Null Hypothesis 60 (Student Engagement 
High Reading Test Score Test).  The 
implementation of Siri and purposeful 
technology instruction in elementary or 
middle school science classrooms will not 
increase student engagement for students 
with the highest third of reading scores, as 
measured by the Engagement Versus 
Disaffection with Learning-Student Report 
instrument. 
Null Hypothesis 70 (Student Engagement 
Low Reading Test Score Test).  The 
implementation of Siri and purposeful 
technology instruction in elementary or 
middle school science classrooms will not 
increase student engagement for students 
with the lowest third of reading scores, as 
measured by the Engagement Versus 
Disaffection with Learning-Student Report 
instrument.  
Student Engagement by Test Score Test 
(5th Grade Bottom Third Treatment) 
.116 No 
Student Engagement by Test Score Test 
(5th Grade Top Third Treatment) 
.058 No 
Student Engagement by Test Score Test 
(Middle School Bottom Third Treatment) 
.080 No 
Student Engagement by Test Score Test  
(Middle School Bottom Third Control) 
.550 No 
Student Engagement by Test Score Test 
(Middle School Top Third Treatment) 
.884 No 
Student Engagement by Test Score Test 
(Middle School Top Third Control) 
.121 No 
 
The researcher adopted a cautious approach in the analysis of this data after a review of 
guidance from researchers and statisticians.  Thompson (1993) argues that researchers (and 
particularly dissertation writers) should be cautious at the use of significance testing in rejecting 
null hypotheses, warning that null hypothesis statements are sometimes rejected without 
evidence to do so.  Hankins (2013) dissuades researchers from attempting to make their 
research results more “interesting” by adopting inflated rhetoric, while others note that 
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traditionally null hypotheses can be inappropriately rejected with statistically significant results 
(Lane, 2013). 
 Null Hypothesis 10 (Student Familiarity Data Test).  The researcher evaluated the 
null hypothesis “The implementation of Siri and purposeful technology instruction in 
elementary or middle school classrooms will not increase student’s self-reported familiarity 
with Siri.” utilizing the “Student Familiarity Data Test” that was initially proposed in this study. 
 As detailed in Chapter 4, the 5th grade treatment group reported a slight decrease in 
familiarity with Siri (100% to 94%), while the middle school treatment group reported slight 
increase in familiarity (88% to 90%).  The middle school control group reported a slight 
decrease in familiarity (91% to 88%).  When broken down into grade levels, the 5th and 6th 
grade groups showed variability in reports of familiarity, while the 7th and 8th grade groups 
reported the same familiarity. 
 As descriptive statistics do not provide a determination of the null hypothesis, there is no 
standard practice on evaluating a null hypothesis.  However, with four out of seven tests 
showing no difference in student familiarity and the remaining showing inconsistent results, 
there is no evidence that the null should be rejected. 
Null Hypothesis 20 (Student Use Classroom Data Test).  The researcher evaluated the 
null hypothesis, “The implementation of Siri and purposeful technology instruction in 
elementary or middle school classrooms will not increase student’s self-reported weekly use of 
Siri to complete classroom assignments in school” utilizing the “Student Use Classroom Data 
Tests” that were initially proposed in this study. 
As detailed in Chapter 4, the 5th grade group reported an increase in the mean of the 
group (pre = 0.555; post; 3.972), however, with a p value of 0.100, above the threshold 
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established by the researcher.  The researcher also calculated an effect size of 0.60 via an eta 
squared, which is considered a large effect size (Cohen, 1988; Pallant, 2010). 
The researcher considered the middle school statistical results, comparing control and 
treatment groups.  The researcher used the statistical results from the control group without the 
outlier as described in Chapter 4.  The treatment group participants reported increased in-class 
use (1.183 to 1.265), while the control group reported decreased in-class use (0.818 to 0.681).  
Both tests showed p values above the established threshold of 0.05 (0.846 and 0.647 
respectively), indicating no significant difference.  The researcher also computed an effective 
size of 0.00 for both tests, indicating no effect size (Cohen, 1988; Pallant, 2010). 
Although there is evidence of an impact of the treatment in the 5th grade classrooms, 
there was no control group available to determine to compare results.  Though the middle 
school group shows an increase and decrease among treatment and control groups, respectively, 
the lack of statistically significant results and no effect side do not present persuasive evidence 
to reject the null hypothesis. 
Null Hypothesis 30 (Student Use At Home Data Test).   The researcher evaluated the 
null hypothesis, “The implementation of Siri and purposeful technology instruction in 
elementary or middle school classrooms will not increase students’ self-reported weekly use of 
Siri to complete classroom assignments at home,” utilizing the “Student Use At Home Data 
Tests” that were initially proposed in this study. 
As described in Chapter 4, both the 5th grade and middle school treatment groups 
reported an increase in use at home (5th grade, 2.529 to 3.147; middle school, 1.490 to 1.696), 
although with statistically insignificant reports (5th grade, p = 0.660; middle school, p = 0.731).  
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The middle school control group reported a decrease in the number of uses at home (2.166 to 
1.575), though with a statistically insignificant result (p = 0.400). 
The researcher also calculated an effect size, resulting in a report of small effective sizes 
in the treatment groups (5th grade = 0.01; middle school = 0.02), and a small effective size in 
the control group (0.02).  Taken together, the lack of statistically significant results and low 
effect sizes do not present persuasive evidence to reject the null hypothesis. 
Null Hypothesis 40 (Student Engagement Overall Test).  The researcher evaluated the 
null hypothesis, “The implementation of Siri and purposeful technology instruction in 
elementary or middle school science classrooms will not increase student engagement in the 
classroom, as measured by the Engagement Versus Disaffection with Learning-Student Report 
instrument,” utilizing the “Student Engagement Overall Test” that was initially proposed in this 
study. 
As described in Chapter 4, the 5th grade group reported an increase in engagement in the 
EvdD survey instrument (pre = 3.575; post = 3.625), though with statistically insignificant 
results (p = 0.647).  The researcher computed an effect side (r = 0.07), which is considered to be 
no effect size (Cohen, 1988; Pallant, 2010). 
The middle school groups showed a decrease in reported engagement among the 
treatment group (pre = 3.400; post = 3.350), and an increase in reported engagement among the 
control group (pre = 3.400; post = 3.500).  These tests reported significance values below the 
established threshold of 0.05 (treatment = 0.647; control = 0.005).  The researcher computed 
effect sizes with results (treatment = 0.01; control = 0.02) denoting no effect size (Cohen, 1988; 
Pallant, 2010). 
 
 
 
63 
 
 
Although there was an increase in the reported engagement in the 5th grade group, the 
results were not statistically significant and with no effect size.  Among the middle school 
group, the treatment group showed a decrease in engagement, while the control group showed 
an increase in engagement, both with no effect sizes.  Taken together, these results do not 
present persuasive evidence to reject the null hypothesis. 
 Null Hypothesis 50 (Student Engagement Individual Teacher Test).  The researcher 
evaluated the null hypothesis, “The implementation of Siri and purposeful technology 
instruction in elementary or middle school science classrooms will not increase student 
engagement in an individual teacher’s classroom, as measured by the Engagement Versus 
Disaffection with Learning-Student Report instrument,” utilizing the “Student Engagement 
Individual Teacher Test” that was initially proposed in this study. 
 As described in Chapter 4, only one of the eight tests conducted demonstrated 
significantly significant results.  Teacher 3’s control group showed an increase in engagement 
(pre = 3.450; post = 3.500; p = 0.034).  However, the researcher calculated an effect size that 
suggested no effect size (r = 0.04) (Cohen, 1988; Pallant, 2010).  This would suggest that the 
researcher should not reject the null. 
 The researcher found two instances where effect sizes were at a minimum standard of 
small effect (Cohen, 1988; Pallant, 2010).  Teacher 2 (treatment) showed an increase of reported 
engagement (pre = 3.400; post = 3.600; p = 0.553; r = 0.15), while Teacher 5’s control group 
showed an increase of reported engagement (pre = 3.500; post = 3.650; p = 0.258; r = 0.25).  
This would suggest that the researcher should not reject the null. 
 The remaining tests report back statistically insignificant results with no effect sizes.  
Taken together, these results do not present persuasive evidence to reject the null hypothesis. 
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Null Hypothesis 60 (Student Engagement High Reading Test Score Test).  The 
researcher evaluated the null hypothesis, “The implementation of Siri and purposeful 
technology instruction in elementary or middle school science classrooms will not increase 
student engagement for students with the highest third of reading scores, as measured by the 
Engagement Versus Disaffection with Learning-Student Report instrument,” utilizing the 
“Student Engagement by Test Score Test” that was initially proposed in this study. 
Among the treatment groups, both the 5th grade and middle school groups posted 
decreased engagement scores (5th grade: pre = 3.948; post = 3.800; middle school: pre = 3.400; 
post = 3.350), though with p value values below the established threshold of 0.05.  The 
researcher calculated effect sizes.  The 5th grade treatment group had a report of a large effect (r 
= 0.54), while the middle school group had no effect size (r = 0.03) (Cohen, 1988; Pallant, 
2010). 
Among the control group (middle school only), participants reported increased 
engagement scores (pre = 3.200; post = 3.225), though the p values were below the established 
threshold of 0.05.  The researcher calculated effect size, with the effect size (r = 0.36) reflecting 
a medium effect size (Cohen, 1988; Pallant, 2010). 
Though not statistically significant, the results of these tests show that the treatment 
protocol is associated with decreased engagement among students with the highest third reading 
scores; thus, there is no persuasive evidence to reject the null. 
 Null Hypothesis 70 (Student Engagement Low Reading Test Score Test).  The 
researcher evaluated the null hypothesis, “The implementation of Siri and purposeful 
technology instruction in elementary or middle school science classrooms will not increase 
student engagement for students with the lowest third of reading scores, as measured by the 
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Engagement Versus Disaffection with Learning-Student Report instrument,” utilizing the 
“Student Engagement by Test Score Test” that was initially proposed in this study. 
 Among the treatment groups, students showed mixed results.  The 5th grade treatment 
group showed an increase in engagement (pre = 3.394; post = 3.550), though the p value 
(0.116) is below threshold of 0.05 established by the researcher.  The middle school treatment 
group showed a decrease in engagement (pre = 3.325; post = 3.225, with the p value (0.080) 
also reported below the establish threshold of 0.05.  The researcher also calculated effect sizes 
with the elementary group showing a medium effect size (r = 0.45) and the middle school group 
showing a large effect size (r = 1.46) (Cohen, 1988; Pallant, 2010). 
 The control group (middle school only) reported increased engagement (pre = 3.330; 
post = 3.450), with significance (0.550) reporting below the 0.05 threshold established by the 
researcher.  The researcher calculated the effect size at 0.10, suggesting a small effect size 
(Cohen, 1988; Pallant, 2010). 
 This test provided conflicting results.  The 5th grade group does suggest that participants 
that had the bottom third of reading scores did report an increase in engagement with the 
treatment with a medium effect size.  However, the test did not prove statistically significant 
and the researcher was not able to utilize a control group with the 5th grade students, making 
this less persuasive in rejecting the null.  The middle school groups mirrored the high reading 
score tests, where the treatment group showed lower engagement and the control group showed 
higher engagement, leaving no persuasive evidence to reject the null. 
Findings 
 The researcher proposed a null hypothesis of, “The implementation of Siri with 
purposeful technology instruction in elementary or middle school classrooms will not increase 
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student engagement in the classroom, as measured by the Engagement Versus Disaffection with 
Learning-Student Report instrument.”  Through analysis of the sub-null hypotheses, the 
researcher was not able to reject any with statistically significant results from the data, including 
an examination of effect size.  Though there was some statistically insignificant evidence that 
students in treatment groups increased their reported use of Siri both in the classroom and at 
home, that is not associated with increased student reports of engagement.  That held true in 
overall tests, tests broken down by teachers, and in all but one of the tests conducted based on 
reading scores.  Thus, the researcher concludes that he cannot reject the null hypothesis. 
 Overall, the study results suggests that Siri is not associated with increases in student 
engagement in 5th grade and middle school science classrooms.  In reviewing literature cited in 
Chapter 2, the findings are consistent with other research findings reported there. 
 Intelligent personal assistants.  Although the researcher did not examine student 
participant’s particular use of the Siri beyond informal observation, Moore (2016) noted that 
end users may find intelligent personal assistants difficult to adopt as their use requires adapting 
human language to find a functional vocabulary.  The researcher did find statistically 
insignificant evidence that use itself increased; however, the lack of evidence of increased 
engagement could reflect that adoption curve. 
 Since the review of research was conducted, the popular technology press has reported 
that the specific intelligent personal assistant utilized in the treatment of this study, Siri, is 
lagging substantially in the marketplace.  Echoing authors like Moore (2016), Apple has been 
accused of letting Siri fall behind market competitors like Alexa (Amazon) and Google 
Assistant (Google) (Simonite et al., 2017).  Due to the quickly changing consumer electronics 
environment, companies like Apple need tools like Siri to “constantly be updated” to stay up 
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with competitors, something that has not happened (Wong, 2018).  Apple has released products 
in the last two years in an attempt to be competitive in this market space; however, former 
Apple employees cited in popular technology media say that is not enough to make Siri 
competitive against rivals (Lovejoy, 2017).  Critics evaluating Apple new “smart speaker,” the 
HomePod, praise sound quality but note that Siri is not as functional as other alternatives in the 
marketplace (Reisinger, 2018) and in some tests, proved to be inaccurate in providing answers 
to content questions (Munster, 2018). 
 Beyond Siri, the Alexa platform has become the dominant market leader, with more than 
70% of all intelligent personal assistant-enabled devices (other than phones) running the Alexa 
platform (Griswold, 2018).  As the market leader, it is beginning to become the focus of popular 
education media, with recent articles focusing on the impact of Alexa on language and 
conversation (Bouffard, 2018) along with consumer privacy (Pullen, 2017). 
 Educational technology.  The findings of this study provide additional evidence 
technology itself is not always engaging and that implementation alone will not bring 
engagement (Donovan, Green, & Harley, 2010).  As intelligent personal assistants are clearly a 
highly-desired technology based on market research cited above, one might presume that its 
inclusion and acceptance in the classroom environment will bring increases in positive 
outcomes like student engagement.  The results of this study call that assumption into question. 
Recommendations for Future Study 
 This study inspires a number of questions that the researcher hopes will be fodder for 
future study, discussion, and reflection.  As intelligent personal assistants grow in availability 
and functionality on our phones, tablets, computers, and, now, smart speakers, there will likely 
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be many opportunities in the future to look at these platforms in a variety of educational 
contexts. 
 This study could be replicated in different contexts.  The researcher was limited to 
students and parents who opted into the study, risking the generalizability of the results (Kukull 
& Ganguli, 2012).  A research design that involves finding a school that is considering 
implementing Siri on its own and looking for external validation might bring a larger sample of 
participants, randomly selected, that could provide more evidence on the issue.  As noted 
earlier, this study was limited to one school in Montana.  Future researchers could look at urban 
schools or larger or smaller schools to see if integration of an intelligent personal assistant 
platform impacts engagement elsewhere. 
 Researchers might also consider using another intelligent personal assistant platform to 
evaluate instead of Siri.  Although Siri was chosen by the research in part due to the availability 
of a participating school that had one-to-one student availability to the platform, other 
intelligent personal assistants are now widely available that can be rolled out in a variety of 
devices.  For example, since this study began, Microsoft’s Cortana is now widely available 
outside of Windows 10 computers and Windows mobile devices, including implementations on 
Apple’s iOS (Ong, 2018) and Google’s Android (Nield, 2017) platforms. 
 The measure of engagement itself might provide future researchers different approaches 
to the questions broached in this study.  As discussed earlier, older students report lower 
engagement levels than younger students, with data suggesting that it wanes in middle school 
and high school (Marks, 2000).  Further research to see if implementation of the platform is 
associated with any changing outcomes for students who are already substantially disengaged 
and in need of direct engagement strategies is warranted. 
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 Future research should also look at engagement more longitudinally, taking multiple 
measures of engagement over time, as in the Hur & Oh (2012) research discussed in Chapter 2.  
The researcher in this study took a pre- and post-survey of students; however, the instrument 
used here could be delivered on a more frequent schedule to see if there is an ebb and flow of 
reported engagement over time.   
 Researchers, too, might also consider looking at different measures to determine impacts 
of implementation of an intelligent personal assistant in the classroom.  Standardized test 
scores, student perception surveys, student attendance rates, student on-task measures, teacher 
satisfaction, school climate, student agency, and other measures or considerations might provide 
new insights on this discussion. 
 Finally, there was one specific test result that merits further research.  As reported in 
Chapter 4, the “Student Engagement by Test Score” test yielded a result suggesting increased 
engagement that suggests further examination.  Students in the 5th grade group with the lowest 
third of reading scores (n = 6) showed an increase in reported engagement (pre = 3.394, post = 
3.550), with evidence of moderate effect size (r = 0.45).  This evidence wasn’t enough to reject 
the null hypothesis as it didn’t meet the significance threshold established by the researcher, and 
the researcher was unable to create a control group to compare results.  It also wasn’t replicated 
in the middle school group, which did have a treatment and control group available.  Future 
researchers should consider aiming attention at intelligent personal assistants used as a strategy 
to assist younger students with lower reading levels.  
Recommendations for Practitioners 
 Broadly, classroom teachers should expect intelligent personal assistants to become a 
greater factor in classrooms, based on the fast adoption rate of the platform in consumer 
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markets.  The technology is available on all modern-day mobile devices and may be a tool that 
students look to for answering questions or providing insight.  The researcher recommends that 
teachers continue to examine the marketplace, testing out new technologies and considering 
what impact they may have on their students, content assignments, and teaching strategies. 
 Specifically from the results of this research, teachers, administrators, and policymakers 
should show caution in adopting technologies as an engagement strategy.  The results of this 
research are congruent with those cited in Chapter 2 that note that the relationship between 
technology and learning is too complex to make broad assumptions about the integration of 
technology (Donovan, Green, & Hartley, 2010) and that we need more evidence of the impact 
of specific technologies on engagement and related measures (Arnone et al., 2011).  As more 
evidence is available on specific technologies like intelligent personal assistants, practitioners 
should weigh available data and research when making purchasing and integration decisions. 
 Intelligent personal assistants should also be approached with caution.  The results of 
this research suggest that there is no clear association between integration of Siri in 5th 
grade/middle school science classrooms and increases of student engagement.  Practitioners 
should be cautious to integrate an intelligent personal assistant based on justifications of 
increasing student engagement.  This is especially important considering recent developments 
related to other factors that are impacted by the use of these devices.  Early concerns about the 
impact of intelligent personal assistants on language and communication (Bouffard, 2018) along 
with data and privacy (Bates, 2014; Damopoulos et al., 2012) justify a caution approach. 
 Finally, practitioners should consider looking at intelligent personal assistants as a 
targeted intervention.  As discussed earlier, there is some suggestion that Siri might have some 
impact on younger students with lower reading scores.  The data analysis did not provide 
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statistically significant results to provide direct guidance to practice; however, as these tools 
evolve, teachers and administrators might consider looking at targeted experiments utilizing 
these tools with students that struggle with reading.  The researcher recommends that 
practitioners pair up with educational researchers and future dissertation writers to help add to 
the body of researchers. 
Conclusion 
 The last 40 years have seen the introduction of an extraordinary and quickly-evolving 
toolset into our society, and ultimately into education and our classrooms.  At no other time in 
history have we witnessed such a dramatic evolution in the way we acquire information, interact 
with one another, and create for others than we have in the era of computers and, more recently, 
mobile devices.  It is in this landscape that schools are searching far and wide for strategy to 
increase engagement. 
 Intelligent personal assistants are one of the byproducts of this changing landscape.  As 
phones and other mobile devices become smaller and connected to more and more devices via 
the Internet, technology companies are finding that the human voice can be a powerful means of 
interacting with our devices, whether it is to command these devices to complete tasks or 
provide insights to questions big or small. 
 This study examined these tools through the lens of engagement.  While this study found 
no evidence to suggest that implementation of these tools in classrooms positively impacts 
engagement, the researcher hopes that future researchers and practitioners will continue to 
examine this and other technology innovations together to help inform best practices.  The 
seemingly magical wonder that often accompanies the introduction and adoption of digital-era 
technologies must always be tempered with careful study and implementation.   
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Appendix B: Treatment Protocol 
Initial Teacher Training 
 
The initial teacher training will be conducted by the PI, with a handout described below, that 
details five categories of Siri’s functionality on the iPad.  Teachers will be introduced to the 
tool, then given an opportunity to try sample queries among the different categories and 
comment and ask questions. 
 
Siri Command Reference 
 
http://hey-siri.io/  
 
Handout Content 
 
Category One: Calculation and Conversion 
● Convert feet to yards 
● Convert miles to kilometers 
● Basic calculations (e.g. “What is 18 plus 41?”) 
● More complex calculations (e.g. “What is the square root of 9?”) 
● Basic geometry (e.g. “What is the area of a circle with a radius of 4.5 meters?”) 
 
Category Two: iPad Device Control and Commands 
● Take a picture 
● Increase/decrease brightness 
● Turn on airplane mode 
● Enable low power mode 
● Set a timer 
● Set an alarm 
● Open an application 
 
Category Three: Simple Data and Content 
● Show a map 
● Say current date/time 
● Weather information 
● Word definitions 
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● Word spelling 
 
Category Four: Web Searches 
● Search Google for… specific data (e.g. “Who was the 4th president of the United 
States?”) or questions (e.g. “How many people can the Earth support?”) 
● Search the web for… (will defer to the Bing) 
 
Category Five: Wolfram Alpha Searches (computational knowledge engine) 
● Query scientific data (scientific names of animals, atomic weight, food calories) 
● Query life database information (planes flying above, time in a specific city) 
 
Teacher Introduction of Siri to Students 
 
After pre-surveys are complete, Siri will be introduced to students in a direct lesson, the format 
(direct instruction, student discovery, cooperative) left to the teacher.  As part of the 
introduction, the teacher will utilize the framework described above and provide a student-
formatted version of the reference examples. 
 
Teacher Direction and Interaction Regarding Siri 
 
Teachers are encouraged to direct students to Siri to answer content questions when appropriate, 
and engage students in formulating different and better queries during lessons and open learning 
time. 
 
Teachers are also encouraged to make suggestions before assignment worktimes related to 
queries and other ways the Siri might be used in content of any particular activity. 
 
Collaboration with Other Teachers 
 
Teachers are also encouraged to share successful practices during the experience, as well as 
challenges. 
 
Appendix C: Observation Note Taking Form  
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